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ABBREVIATIONS
ALl Acute Lung Injury
ARDS Acute Respiratory Distress Syndrome
CBC complete blood count
HSCT Hematopoietic stem cell transplant
ICAM interceliular adhesion molecule
ICU Intensive Care Unit
IL interleukin
LOS length of stay
Pit platelet
SOT Solid Organ Transplant
TGF tumor growth factor
TNF tumor necrosis factor
wWBC white blood cell count
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1 PROTOCOL SUMMARY

Title A Randomized Double-Blind Placebo-Controlled Trial of
Ganciclovir for Prevention of Cytomegalovirus Reactivation in
Acute Lung Injury

Study drugs Ganciclovir sodium: 2-amino-9-76,9-dihydro-3H-purin-6-one.
Marketed as Cytovene and Cymevene.

Placebo for ganciclovir: [normal saline)

Valganciclovir hydrochloride: 2-[(2-amino-6-0x0-6,9-
dihydro-3H-purin-9-yl)methoxy]-3-hydroxypropyl (2S)-2-
amino-3-methylbutanoate. Marketed as Valcyte.

Placebo for valganciclovir: [matching pink-colored sugar
lablet]

Patients Non-immunocompromised, CMV seropositive adults
hospitalized with Acute Lung Injury/ARDS associated with
clinical suspicion of infection.

Protocol Schema

Schedule of administration*

Day 6 through day 14 or hospital

Day 1 through Day 5 discharge (maximum day 28), whichever
occurs later
Arm N Twice daily Once daily

Either ganciclovir 5mg/kg intravenously,

1 80 Ganciclovir 5mg/kg intravenously or valganciclovir 900 mg by mouth
2 80 Normal saline intravenously Elth;r‘;::rcr:;l)st:g?;sing;ar\;‘inftﬁs!y '
Total 160

* "Day" on this table refers to study day. Day 1 is the first day of study drug administration.
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Primary Objective

Primary hypotheses

Study Design

Study Duration
Trial Safety Monitoring

Study drug provider
Sponsoring Agency

Coordinating Center

Statistical and Data
Management

Endpoint Laboratory(ies)

Protocol Leadership Team

To evaluate whether administration of ganciclovir reduces
serum IL-6 levels (i.e. reduction between baseline and 14
days post-randomization) in immunocompetent adults with
Acute Lung Injury associated with clinical suspicion of
infection.

In CMV seropositive aduits with clinical suspicion of infection
as the etiology of ALI, pulmonary and systemic CMV
reactivation amplifies and perpetuates both lung and systemic
inflammation mediated through specific cytokines, and
contributes to pulmonary injury and multiorgan system failure,

AND
Prevention of CMV reactivation with ganciclovir decreases

pulmonary and systemic inflammatory cytokines that are
important in the pathogenesis of ALI and its complications.

Multicenter randomized placebo-controlled double-blind trial,
[randomized in blocks for balance across study sites and
genders, with interim analyses of safety].

6 months per patient

Safety Review Team (see Section 14.5)
Data Safety Monitoring Board (see Section 14.7)

Roche Pharmaceuticals, F. Hoffmann-La Roche Ltd.

U.S. National Institutes of Health (NIH) National Heart, Lung, &
Blood Institute (NHLBI)

Fred Hutchinson Cancer Research Center/Vaccine & Infectious
Disease Institute (VIDI)

Fred Hutchinson Cancer Research Center/Vaccine & Infectious
Disease Institute (VIDI), Statistical Center for HIV/AIDS
Research & Prevention (SCHARP)

FHCRC/University of Washington

Michael Boeckh, MD, Vaccine and Infectious Disease Institute,
Fred Hutchinson Cancer Research Center, Seattle, WA

Ajit Limaye, MD, Dept of Laboratory Medicine, Univ. of
Washington, Seattle, WA

Gordon Rubenfeld, MD, MSc Sunnybrook Medical Centre, Univ.
of Toronto, Toronto, Canada
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2 BACKGROUND
21 Acute Lung Injury (ALI)

Acute Lung Injury (ALI) is a syndrome consisting of acute hypoxemic respiratory failure with
bilateral pulmonary infiltrates that is associated with both pulmonary and nonpulmonary risk
factors (eg. sepsis, trauma) and that is not due primarily to lefi atrial hypertension [1]. Although a
distinction between ALI and a more severe subtype (termed acute respiratory distress syndrome
(ARDS) has been made, the pathogenesis, risk factors, and outcomes appear to be similar [1] and
for the purposes of this protocol, the term acute lung injury [ALI] will be used to encompass both
entities. Accepted consensus definitions of ALI have been introduced and are now widely used
for laboratory and clinical investigations of ALI [2]. Acute Lung Injury (ALI) is defined as:

e Pa0,/FiO, <300
* Bilateral pulmonary infiltrates on chest x-ray

* Pulmonary Capillary Wedge Pressure <18mmHg or no clinical evidence of increased left
atrial pressure

Although a broad range of risk factors for ALI have been described, those that account for the
majority of cases include: sepsis, pneumonia, trauma, and aspiration [1, 3]. Recent studies have
demonstrated that the incidence of acute lung injury (ALI) is much higher than previously
thought, with an estimated age-adjusted incidence of 86 per 100,000 persons per year, resulting in
an estimated ~190,000 cases annually in the US [1]. The clinical and health care system impact of
ALI is substantial, with an estimated 2,154,000 intensive care unit (ICU) days, 3,622,000 hospital
days, and 75,000 deaths in 2000 [1], and is expected to grow significantly given the marked age-
related incidence and the ageing population, Although general improvements in ICU care over the
last 2 decades have led to a trend towards lower mortality due to certain ALI-associated risk
factors (trauma, aspiration), the most common causes of ALI, sepsis and pneumonia, remain
associated with high mortality rates of ~25-35% (4, 5]. Mortality in ALI is most commonly due to
secondary infections/sepsis and multiorgan system failure rather than primary respiratory failure
due to hypoxemia, highlighting the systemic nature of ALI [4, 6]. Even among initial survivors of
ALL substantial pulmonary and nonpulmonary functional impairment remains for months to
years [7, 8], Specifically, a proportion of those who survive the initial insult are at risk for
prolonged mechanical ventilation and ICU/hospital stay, and the risk factors remain poorly
defined. It has been hypothesized that a “2™ hit” may predisposc certain patients to greater
morbidity in this setting. Despite intensive basic and clinical investigation, only a single
intervention (low-tidal volume [“lung protective”] ventilation) is generally accepted to decrease
mortality in ALI [9], while multiple other strategies have failed to improve survival either in early
clinical studies or definitive efficacy trials. Thus, given the high incidence and continued
substantial clinical impact of ALI despite improvements in general medical/ICU care, and limited
proven options other than lung-protective ventilation, new approaches to understanding the
pathophysiology and identifying novel targets for intervention in ALI are a high priority.

Overly intense, persistent and dysregulated pulmonary and systemic inflammation has emerged as
the leading hypothesis for the pathogenesis of ALI and its complications, but the contributory
factors and mechanisms are incompletely defined [10]. Several carefully-conducted prospective
human studies have shown an asscciation between specific inflammatory biomarkers in blood and
BALF (both the initial levels at onset and changes over time) and important clinical outcomes in
ALI [reviewed in [11, 12]. Animal models have also demonstrated an association between
inflammatory cytokines and non-pulmonary organ injury and dysfunction [13, 14] In addition,
one of the most important interventions (low-tidal volume [“lung protective™] ventilation) shown

Uol_Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 9






Version 1.0 July 13, 2010

23

231

to decrease mortality in ALI is associated with reductions in inflammatory cytokines (IL-6, IL-8)
in blood and bronchoalveolar lavage fluid [BALF] [9, 15, 16].

Cytomegalovirus reactivates frequently in patients with sepsis and acute lung injury
and is associated with adverse clinical outcomes

Cytomegalovirus (CMV) is a ubiquitous virus in humans worldwide, and has been linked to
adverse clinical outcomes including prolongation of mechanical ventilation, increased length of
stay, and mortality in multiple studies of critically-ill, apparently immunocompetent, seropositive
adults,

CMV overview

Cytomegalovirus (CMV) is a human herpesvirus known to infect more than $0-90% of US adults
and is known to be a major cause of morbidity and mortality in immunocompromised patients.
CMYV infection can be acquired through multiple means, including: mother-to-child (in utero,
breast milk), infected body fluids (saliva, genital secretions), blood transfusion or organ
transplant. The prevalence of CMV infection increases with age throughout life such that by age
90, ~90% of persons will have acquired CMV infection [17]. In immunocompetent persons,
following primary infection by any of the routes noted above, CMV is controlled by the immune
system and establishes latency (“dormancy”) in multiple organs/cell-types for the life of the host.
In particular, the lung represents one of the largest reservoirs of latent CMV in seropositive hosts,
and may explain the propensity for CMV-associated pulmonary disease in predisposed hosts [18].
During periods of immunosuppression (or as a result of specific stimuli such as TNF-a, LPS, or
catecholamincs that are commonly associated with critical illness & sepsis [19], CMV can
reactivate from latency (preferentially in the lung) to produce active infection (viral replication).
In persons with impaired cellular immunity, reactivation can progress to high-grade CMV
replication and commonly leads to tissue injury and clinically-cvident disease such as CMV
pneumonia. Lower-grade CMV reactivation that is otherwise clinically silent (“subclinical™) can
also be detected in apparently immunocompetent persons with critical illness using sensitive
techniques such as PCR [20]. In addition, even low-level, otherwise asymptomatic subclinical
CMV reactivation can produce significant biologic effects both in vitro and in vivo, such as
inflammation, fibrosis and immunosuppression. Each of these biologic effects of subclinical
CMV infection has either previously been demonstrated (inflammation, fibrosis) or could
theoretically be important (immunosuppression) in sepsis-associated ALI and its complications.
These biological effects of CMV have been shown to occur through various mediators and other
indirect means [reviewed in [21). Importantly, several important CMV-associated adverse clinical
outcomes in transplant populations [allografi rejection, secondary infections] are not necessarily
accompanied by overt CMV disease and can only be detected by relatively sensitive means of
virus detection such as PCR [22-24).

CMV reactivation in non-immunocompromised ICU patients

Reactivation of CMV in apparently immuncompetent patients with critical illness due to a broad
range of causes has been documented in multiple prior studies using a variety of virologic
techniques, as summarized in Table 1 [25]. The specific triggers for CMV reactivation from
latency have been identified [19, 26] and are known to be elevated in patients with sepsis and
acute lung injury [reviewed in [12, 27]. A prospective study in intubated patients with sepsis from
Germany reported more than 60% rate of CMV DNA detection in tracheal aspirates [28].
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Table 2-1: CMV reactivation in the ICU setting.
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In addition to CMV reactivation in sepsis, CMV reactivation has also been demonstrated
specifically in lung and blood of patients with acute lung injury.

Retrospectively testing samples collected in a prospective observational cohort study of patients
at risk of developing ARDS, CMV reactivation (ie. CMV DNA by PCR) was detected in BALF
and/or plasma of 2/5 [40%)] of subjects who developed ARDS, in sequential samples from 7/20
[35%] patients with ARDS, but not in patients at risk but who did not develop ARDS (0/5)
[Limaye 2009 unpublished data). In a separate study, CMV reactivation was retrospectively
assessed by PCR in BALF of 88 subjects enrolled in a randomized trial of fish oil for treatment of
ALI [29]. Seropositivity at baseline (ie. evidence of latent CMV infection) in the cohort was 65%
(similar to prior age-related estimates), and CMV reactivation (ie. CMV DNA by PCR) was
detected in BALF of 12/57 [21%) patients [Limaye unpublished data 2009).

2,3.2 CMV reactivation in non-immunocompromised adults is associated with adverse
clinical outcomes.
Several lines of evidence have linked CMV reactivation with adverse clinical outcomes in non-
immunosuppressed adults with critical illness. In a recent meta-analysis, CMV reactivation
(compared to no reactivation) was associated with a 2-fold increased odds of mortality in ICU
patients (Table 2) [25].

Table 2-2: Metaanalysis of mortality of in patients with CMV reactivation.
|

Mortality In Nondmmunocompromised ICU Patients with Active CMV Infection
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In addition to mortality, recent studies have demonstrated a strong and independent association
between CMV reactivation and increased hospital and ICU length of stay [20] and duration of
mechanical ventilation [30).

Mechanisms linking CMV reactivation with inflammation and lung injury.

Several of the key inflammatory cytokines hypothesized to be important in the pathogenesis of
ALI[12] have been directly linked to CMV infection. Specifically, CMV infection of various
human cell types leads to increased production of 1L-6 and TL-8 in vitro [31-35]. Elevated levels
of these cyokines are found in blood [36, 37] and in the lung [38, 39] of humans with CMV
reactivation (as measured by CMV DNA PCR). In an animal model of latently CMV infected
mice, sepsis induced by cecal ligation and puncture leads to CMV reactivation and upregulation
of proinflammatory cytokines in the lung and resulting lung injury (fibrosis) [19, 40, 41].
Furthermore, in this model, cytokine upregulation and lung injury zll are reduced by
administration of an antiviral agent (ganciclovir) that prevents CMV reactivation [41].

Thus, these data suggest that CMV reactivation could provide a mechanistic link between ALI
and persistent dysregulated inflammation, and provides a novel target for intervention to reduce
the morbidity and mortality of sepsis-associated ALI and its complications in adults

The hypothesized causal pathway is as follows: sepsis or pneumonia lead to ALI mediated
through a cytokine ‘storm’. The cytokines and other systemic mediators that are upregulated both
within the lung and systemically in ALI are known potent stimuli for reactivation of CMV from
latency. The resulting CMV reactivation within the lung and systemically then upregulates
inflammatory and pro-fibrotic cytokines, thereby amplifying pulmonary and systemic
inflammation and lung fibrosis, and ultimately leading to further Jung injury, multiple organ
dysfunction, prolonged length of stay, and late deaths. Progressively higher levels of CMV
reactivation might also lead directly to tissue injury (ie. CMV pneumonia) through direct CMV
Iytic effects as has recently been described [42]. And finally, CMV might also produce
immunosuppressive effects (as seen in the transplant setting [21] which may predispose to
nosocomial bacterial and fungal infections, (Figure 1).

Figure 2-3: Hypothesis: Effects of CMV on the cascade of virus-induced magnification of
inflammatory cytokine-mediated lung damage (solid lines) and other possible effects
(dotted lines).
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3.2

33

3.31

3.3.2

GANCICLOVIR

Ganciclovir [DHPG] is an FDA-approved antiviral agent with potent in vitro and in vivo activity
against human cytomegalovirus and has been in widespread use in the United States and
worldwide since it was approved in ~1988. More detailed information is contained within the

package insert.

Mode of action
The primary mechanism of action is inhibition of viral DNA polymerase in virally-infected cells.
More detailed information is contained within the package insert.

Clinical use
Ganciclovir is indicated for:

o Sight-threatening CMV retinitis in severely immunocompromised people

o CMV pneumonitis in bone marrow transplant recipients

o Prevention of CMV discase in bone marrow and solid organ transplant recipients
o Confirmed CMYV retinitis in people with AIDS (intravitreal implant)

It is also used for acute CMV colitis in HIV/AIDS and CMV pneumonitis in immunosuppressed
patients. See the package insert for more information.

Forms of ganciclovir

Ganciclovir is available in both intravenous (ganciclovir) and oral formulations (valganciclovir)
and is proven efficacious for both prevention and treatment of CMV infection and disease in
immunocompromised patients (transplant, HIV) and in neonates with congenital CMV infection
[43, 44].

Ganciclovir (intravenous formulation)

Ganciclovir is an FDA-approved, commercially-available antiviral medication used to treat or
prevent cytomegalovirus (CMV) infections. Ganciclovir sodium is marketed under the trade
names Cytovene and Cymevene (Roche).

Ganciclovir is a synthetic analogue of 2'-deoxy-guanosine. It is first phosphorylated to a
deoxyguanosine triphosphate (dGTP) analogue. This competitively inhibits the incorporation of
dGTP by viral DNA polymerase, resulting in the termination of clongation of viral DNA. See the
package insert for more information.

Valganciclovir (oral formulation)

An FDA-approved, commercially-available oral formulation of ganciclovir (a prodrug with good
oral bioavailability [valganciclovir]) is also available. Valganciclovir hydrochloride (Valcyte,
manufactured by Roche), like intravenous ganciclovir, is approved for treatment and prevention
of cytomegalovirus infections. As the L-valyl ester of ganciclovir, it is a prodrug of ganciclovir.
After oral administration, it is rapidly converted to ganciclovir by intestinal and hepatic esterases.
Pharmacokinetic studies in various populations have demonstrated similar systemic ganciclovir
exposure (AUC) of intravenous ganciclovir and oral formulations (valganciclovir) [45-48).
Furthermore, clinical studies have demonstrated non-inferiority of oral formulation ganciclovir
(valganciclovir) and IV ganciclovir for prevention and/or treatment of CMV disease in various
populations [49, 50]. Thus, an oral alternative to intravenous ganciclovir, with similar
pharmacokinetics and equivalent clinical efficacy is available, and allows for convenient dosing
for patients who are able to tolerate oral medications,
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3.4 Standard dosing regimens
1. Treatment of active CMV infection (ie. presence of CMV by culture, PCR, or antigen
detection),

a. Dosing of intravenous ganciclovir is 10 mg/kg daily, given as 5 mg/kg every
12 hours (adjusted for renal function).

b. In patients able to tolerate oral medications, the dosing of oral formulation
ganciclovir (ie. valganciclovir) is valganciclovir 1,800 mg daily, given as 900
mg every 12 hours (adjusted for renal function).

2. Prevention of CMV reactivation (in CMV seropositive patients with latent CMV
infection but without evidence of active CMV infection)

a. Dosing of intravenous ganciclovir is 5 mg/kg once daily (adjusted for renal
function).

b. Dosing of oral formulation ganciclovir is valganciclovir 900 mg once daily
(adjusted for renal function)

In this protocol we will use an initial 5 day regimen of twice daily dosing, followed by a daily
dosing regimen. All patients will receive a minimum of 14 days of study drug. For patients
discharged from the hospital prior to day 28, study drug will be discontinued at the time of
hospital discharge or Day 14, whichever occurs later. For patients who remain hospitalized
beyond day 28, study drug will be discontinued after day 28. Dosc adjustments for reduced renal
function will be done according to the package inserts.

3.5 Safety profile
It is estimated that tens of thousands of persons have received either intravenous or oral
formulation ganciclovir over the last ~20 years since its initial approval. Based on its efficacy and
general tolerability, ganciclovir is currently recommended as a first-line agent for prevention &
treatment of CMV infection and disease in HIV, solid-organ transplant, and stem cell transplant
populations [51, 52]. See the package insert for more information (Appendix G, H).

See the package insert for more information.

3.6 Potential toxicities of ganciclovir

Ganciclovir is generally well-tolerated, with low rates of toxicity when given for less than 28
days (the maximum possible duration of study drug in the present study). The most common
adverse effects, which appear to be related to longer duration of exposure and use of concomitant
drugs with similar toxicities, are various hematological adverse effects, most commonly
leukopenia, neutropenia, and thrombocytopenia, all of which are considered reversible after drug
discontinuation. The potential toxicities of ganciclovir have been extensively studied in vitro, in
vivo and in placebo-controlled studies in humans. Based on animal and cell culture data
ganciclovir is considered a potential human carcinogen, teratogen, and mutagen. It is also
considered likely to cause inhibition of spermatogenesis. No human data exist that estimate the
actual risk of these effects. Thus, it is used judiciously and handled as a cytotoxic drug in the
clinical setting.

3.6.1 Human toxicity data relevant to the proposed trial
In human studies (mostly involving immunocompromised solid-organ or stem-cell transplant
recipients), the primary toxicity has been reversible leukopenia or neutropenia and has generally
occurred after months of drug exposure and in patients receiving other marrow toxic agents.
Baseline leukopenia/neutropenia is an uncommon finding in critically-ill patients with sepsis and
ALI and is thus not anticipated to be a significant issue but will be closely monitored. For all
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patients receiving study drug (ganciclovir or valganciclovir), routine weekly monitoring (with
absolute neutrophil and platelets counts) is recommended and will be performed in the present
study. Other potential side effects have generally been similar betwsen ganciclovir and placebo
groups in randomized trials.

3.6.1.1 Hematotoxicity

3.6.1.1.1 Platelets

Most placebo-controlled randomized studies, including those in stem cell transplant patients, do
not show a difference in the incidence of thrombocytopenia and platelet transfusion requirements
[49, 50, 53-56]. However, there are rare anecdotal reports of ganciclovir-related pancytopenia.
One study of ganciclovir prophylaxis in HCT recipients reported delayed platelet engrafiment
[57]. Overall, the potential to cause thrombocytopenia is considered low.

3.6.1.1.2 Neutropenia

Neutropenia is the principal toxicity of ganciclovir and valganciclovir. The incidence is highest in
HCT recipients and HIV-infected individuals, followed by pediatric patients with congenital
CMYV discase and SOT recipients. Many studies have demonstrated the effect occurs late after
drug administration [49, 58, 59]. In fact several studies in HCT recipients, the most susceptible
population for this complication, show that the median time of onset is 5 weeks after start of drug
administration. The most relevant data for the proposed study come from a recent randomized
trial of valganciclovir prophylaxis in kidney transplant recipients [49). In that study, the incidence
of neutropenia within 28 days (the duration of treatment proposed in the present study) was only
2%. Another recent randomized trial of valganclovir vs. ganciclovir at treatment doses (900 mg
twice daily and 5 mg/kg twice daily, respectively) for CMV disease in SOT recipients showed a
neutropenia rate of 1.2% and 0%, respectively, at 21 days of treatment [50].

Ganciclovir-related neutropenia is reversible (49, 50, 58]. The time to recovery can be hastened
by administration of G-CSF [52].

3.6.1.2 HIV & hematotoxicity

Red blood cells: a trend towards anemia has been shown to occur in HIV-infected patients treated
with valganciclovir. However, no strong evidence exists in transplant recipients and other patient
populations, suggesting that the effect may be related to concomitant medications specific to the
HIV setting. One recently completed phase Il randomized trial of prolonged valganciclovir
prophylaxis in HCT recipients, a population that would be considered at particularly high risk for
this complication, did not show an increased rate of anemia or red blood cell transfusion
requirements (Boeckh, 2008 ASBMT abstract). Other recent randomized trials also did not show
an increased risk of anemia [49, 60, 61].

3.6.1.3 Renal toxicity

Results from randomized trials do not support a role for ganciclovir or valganciclovir as causes of
renal toxicity. None of the recently conducted randomized trials shows an increased risk or renal
toxicity [49, 60], however, two earlier trials, one in heart transplant recipients with IV ganciclovir
[62, 63] showed increased rates of renal insufficiency. While the potential to cause direct toxicity
appears 1o be low, we will monitor renal function closely and adjust doses according to the
creatinine clearance according to the package insert.

3.6.1.4 Neurotoxicity

Rarely observed. Not statistically significant between study arms of most randomized trial except
one study in HCT recipients [60). This effect probably occurs only in a setting of concomitant
drugs with neurotoxic potential and high blood levels in the setting of subclinical renal
insufficiency.
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3.6.2

3.6.1.5 Carcinogenicity

Ganciclovir and valganciclovir are considered potential human carcinogens (see package insert).
No studies have been performed to systematically assess this potential in humans. Although tens
of thousands of transplant and HIV infected patients have been treated with these compounds
over the past ~20 years, no reports of an increased risk of cancer have been published. However,
this does not rule out possible carcinogenic effect.

3.6.1.6 Teratogenicity

There are reporis of ganciclovir-associated teratogenicity in humans, and this drug is
contraindicated in patients who are or are planning to become pregnant. For the purposes of this
study, all patients will be screened and excluded for pregnancy/possible pregnancy for the month
following receipt of ganciclovir.

3.6.1.7 Use of ganciclovir and valganciclovir in immunocompetent subjects
Ganciclovir has been used in a limited number in patients with sepsis and mechanical ventilation
[30] and also in a clinical trial of adults with chronic fatigue syndrome [Montoya JG NIH Clinical
Trials.gov identifier: INCT00478465].

Numerous case repoits have been published on the use of ganciclovir and valganclcovir in
individual patients with a variety of manifestations of CMV disease. No assessment can be made

on the toxicity of ganciclovir from these reports, however, the drug appeared to be tolerated well,
with adverse effects mimicking the spectrum known from immunocompromised patients.

Summary of human toxicity data

Ganciclovir-related neutropenia occurs very uncommonly in persons without underlying bone
marrow dysfunction and generally occurs at a median of 5 weeks afier drug exposure (longer than
the maximum 28 days in the proposed study).

In patients without underlying bone marrow dysfunction, two recent trials showed very low rates
of neutropenia after 3-4 weeks of ganciclovir at doses similar to those proposed in this protocol
(2% within first 4 weeks with prophylaxis of 900 mg VGCV/day [49]; 1.2% at day 21 with 900
mg valganciclovir twice daily; 0% at day 21 with 5 mg/kg ganciclovir twice daily; [50].

There is no convincing evidence that ganciclovir or valganciclovir cause thrombocytopenia.

Anemia has been observed in HIV-infected subjects, but there is no evidence that it is a problem
in transplant patients or in the treatment of congenital disease.

There may be some risk of renal toxicity, however, this was not consistently observed across
randomized trials.

Other potential safety issues include teratogenicity and carcinogenicity.
Table 3-1: Ganciclovir and valganciclovir toxicities

Adverse effects Human data  Documented in Expected incidence
randomized trials increase over placebo
Neutropenia yes yes <2.0%
Thrombocytopenia yes no no increase
Anemia yes some (HIV only) no increase
Renal insufficiency yes no (recenl trials) no increase
Gl effecls yes yes < 6% (oral phase)
Tumors no no no increase
' Birth defects ne no no increase (all subjects will use

appropriate contraception)
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3.7  Other recent investigational applications of ganciclovir
It has been proposed that valganciclovir might have a clinical benefit in the treatment of chronic
fatigue syndrome. A clinical pilot trial has been performed (NIH Clinical Trials.gov identifier:
INCT00478465) and results are forthcoming.

A randomized placebo-controlled pilot trial of valganciclovir has also been completed in patients
with glioblastoma multiforme. Results were not publicly available at the time of protocol [NIH
clinical trial.gov identifier: NCT00400322].

U01_Clinical Protocol_2010-07-14siw_IRB copy.docx Page 17






Version 1.0 July 13, 2010

4.1

RATIONALE

The study is a multicenter, double-blind randomized placebo-controlled Phase II test-of-concept
trial. The test-of-concept design will provide a preliminary assessment of study drug efficacy, as
well as other related information that will be the basis for determining the need for and design of
subsequent studies to complete a full evaluation of efficacy of ganciclovir in patients with acute
lung injury.

Rationale for study intervention

We carefully considered two potential antiviral strategics: a “prophylactic™ approach where
antiviral therapy would be initiated prior to CMV reactivation in all eligible CMV seropositive
patients and a “treatment” approach where antiviral therapy would be started only after CMV
reactivation was documented (see Table). Despite potential limitations, use of a prophylactic
strategy offers the best opportunity to assess for an effect of ganciclovir with an acceptable
likelihood of toxicity. The major weaknesses of a treatment approach are that local CMV
reactivation in the lung can occur even in the absence of reactivation in blood [28, 64] and that
current methods of CMV measurement in blood (i.e. PCR) are not sensitive enough for detection
of all CMV reactivation [65). Indeed, a recent study showed that patients with sepsis had a much
higher proportion of reactive CMV-specific immune response than what would have been
expected based on viral load monitoring in the blood [65]; thus reactivation at sites other than the
blood (e.g. the lung, salivary gland) is probably more common than viremia. Also, since the
kinetics of CMV replication in critically ill patients is so rapid, significant CMV replication and
its negative consequences would likely occur before antiviral intervention would be possible. A
recent non-controlled study using a test and treat approach (i.e. ganciclovir treatment instituted on
the basis of a positive blood test for CMV) failed to demonstrate a clinical benefit [30], probably
related to the issues discussed above. Finally, for a treatment strategy to be effective generally,
hospitals would need to implement rapid CMV diagnostic techniques that are not available at all
centers.
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4.2

Table 4-1: Antiviral strategies considered for the clinical trial.

Prophylactic Treatment

e Conceptually more attractive * Minimizes drug exposure and
(prevention rather than treatment) toxicity by targeting only patients
as it prevents all CMV reactivation with documented CMV
at any site (including lung) before reactivation
CMV-associated effects begin

» Logistically simpler

» Best opportunity {o intervene
Pros before CMV-associated effects
begin

e Standard of care for other
populations where CMV is a
clinical problem

* Best experimental and clinical
data for preventing CMV effects

» Effect "diluted” by high proportion |« Logistically complicated

giponTeactiveiors * May be too late to see any benefit
* Relative “over-treatment” with risk of intervention (CMV-mediated
for drug toxicity effect cascade already initiated)

Cons
e Plasma CMV PCR is an

insensitive marker of CMV
reactivation (preferentially local
reactivation in lung)

Rationale for study population

The primary study population includes patients with acute lung injury (ALI) [as defined by
international consensus criteria that are widely used for studies of ALI—[2] associated either with
pneumonia or sepsis, the two most common etiologies of ALI in adults [1, 3] who continue to
have high rates of morbidity and mortality despite general improvements in medical care and in
the management of patients with ALL Since the cytokine profiles, patient characteristics and
outcomes of patients with ALI due to other etiologies may differ, we have excluded patients with
ALI associated with other causes (ie. trauma, aspiration, transfusion, drug overdose), in order to
focus on & more homogeneous group of patients [66]. The inclusion of patients aged 18 years or
greater is justified by published rates of CMV seropositivity that increase with age [17). The 4
day enrollment window from the time of initial hospital admission is justified because CMV
reactivation rarely occurs prior to day 4 in this population [20]. The 4 day window also allows for
the opportunity to enroll subjects at ARDSNET sites who were not able to be enrolled because of
an unavailable surrogate during the 24-48hr window from ALI onset that is typically used for
other ARDSNET studies. Patients with immunocompromising conditions known to be associated
with a risk for CMV who might be screened or treated for CMV reactivation are excluded.
Patients taking medications that might affect the cytokine profiles that are the primary outcome
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4.4

variables of this trial will also be excluded. Other exclusions are designed specifically to
minimize the risk for potential ganciclovir-associated toxicities (for example pregnancy, breast
feeding, and neutropenia). Because the goal is to study the effects of ganciclovir on CMV
reactivation and cytokine profiles in ALI patients, we will exclude patients at high risk of early
death with little chance of observing the primary outcome.

Rationale for the choice of drug, dose & regimen

Among clinically available medications, only ganciclovir and its oral analogue valganciclovir are
FDA approved for both the treatment and prevention of CMV infection and disease. There is
extensive experience with ganciclovir during the ~20 years that it has been in widespread clinical
use, and the most commeon reversible toxicities, leukopenia and neutropenia, are routinely
monitored during therapy. Based on data shown in the Background section, the expected risk of
neutropenia is estimated to be 2.5%. While other significant toxicities are described in the
package insert, these must be carefully balanced against the potential benefit of ganciclovir in the
population being studied. Indeed, the 6 month mortality after sepsis associated ARDS approaches
50% is similar to the mortality seen after stem cell transplantation and higher than the mortality
after solid organ transplantation-both settings in which ganciclovir and valganciclovir are
routinely used. The dosing regimen will consist of initial twice daily dosing for 5 days (adjusted
for renal function) to ensure adequate drug exposure during the period when earliest onset of
CMYV reactivation has been documented [20], followed by a daily dosing. Conversion to oral
formulation valganciclovir or matching placebo will be done once patients are tolerating oral
medications, There is significant experience with the use of ganciclovir in critically-ill patients
and there are well-established FDA-approved dose adjustments for decreased renal function that
will be used as recommended in the ganciclovir/valganciclovir package inserts. Pharmacokinetic
data in various populations (including patients with potentially impaired gastrointestinal
absorption—liver and stem cell transplant recipients have demonstrated that valganciclovir has
good bioavailability and provides drug exposure as measured by the area under the curve [AUC]
that is equivalert to intravenous regimens [45-47]. The 28-day total duration of study drug is
Justified by the period during which CMV reactivation occurs in this population [20].

Rationale for choice of endpoints

Because of the limited number of treatments shown to reduce mortality in critically ill patients
there is a lack of generally accepted Phase 11 clinical trial endpoints in the field. Valid Phase I1
endpoints require robust evidence from multiple clinical trials that show that treatments that
improve clinically significant outcomes also affect the proposed Phase II endpoint [67).
Unfortunately, there simply is not sufficient evidence from multiple successful clinical trials in
ALI'to guide the sclection of a single Phase IT endpoint without being controversial [68).

However, inflammatory cytokines in the blood and BALF of patients with ALI, specifically IL-6
and IL-8, have demonstrated the required criteria for Phase I endpoints [Prentice R Stat Med
1995]. These biomarkers: (1) are reliably associated with mortality and other important clinical
outcomes in ALI [12, 27, 69], and (2) are reduced by lung protective ventilation, the one therapy
generally accepted to reduce mortality in ALI [9, 15, 16]. There are multiple lines of evidence
linking CMV with each of these specific cytokines both in vitro and vivo [31, 32, 34, 37-39]. In
this trial, we selected serum measures rather than BAL because a substantial proporticn of
patients will have either died, been extubated, or discharged by the follow-up BAL at day 14,
making statistical analysis problematic duc to missing data. Day 14 was selected as the primary
endpoint for measuring the cytokine response because of the known timing of CMV reactivation.
We considered and rejected a number of potential primary surrogate endpoints including:
ventilator free days (rejected because of the lack of evidence suggesting it is more sensitive than
mortality alone or that it always moves with mortality), oxygenation (rejected because of the
evidence from clinical trials of PEEP and inhaled nitric oxide that show that it does not move
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with mortality), and dead space (rejected because the biologic hypothesis of the therapy being
tested in this trial is linked to inflammation) [70, 71].

Secondary endpoints were selected cither because of their known association with clinically
significant outcomes in ALI or because they are clinically relevant themselves as outcomes or
safety measures. Although the study is not specifically powered to detect significant differences
in these secondary clinical endpoints, we have provided estimates of the differences that could be
detected based on the sample size (see statistical section),
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5.1

5141

5.1.2

5.2

STUDY HYPOTHESES, OBJECTIVES AND ENDPOINTS

Primary Hypotheses

In CMV seropositive adults with infection-associated AL, pulmonary and systemic CMV
reactivation amplifies and perpetuates both lung and systemic inflammation mediated through
specific cytokines, and contributes to pulmonary injury and multiorgan system failure,

AND
Prevention of CMV reactivation with ganciclovir decreases pulmonary and systemic

inflammatory cytokines that are hypothesized to be important in the pathogenesis of ALI and its
complications.

Primary Objective

To evaluate whether administration of ganciclovir reduces serum IL-6 level (i.e. reduction
between baseline and 14 days post-randomization) in immunocompetent patients with Acute
Lung Injury/ARDS with clinical suspicion of infection as etiology of ALL

Primary Endpoint
Serum IL-6 level (change between baseline and 14 days post-randomization between placebo &
ganciclovir groups).

Secondary Objectives
The secondary objectives of this study are:

* To evaluate whether ganciclovir affects CMV viral load parameters (i.e. incidence,
peak levels, area under the curve) in blood, throat, and BAL among recipients relative

to placebo recipients.

* To assess for differences between Day 0 and Day 7 BAL levels of IL-6, IL-8, IL-10,
TGF-B and TNF-a for both groups.

* To assess plasma cytokine levels IL-8, IL-10, TNF-¢ and sICAM-1 during the first 14
days after randomization,

* To evaluate whether the proportion of organ system failure at by day 14 among
ganciclovir recipients is less than the proportion among placebo recipients.

* To evaluate whether the duration of mechanical ventilation and ventilator-free days
alive is different among ganciclovir recipients relative to placebo recipients,

* To evaluate whether ganciclovir administration affects safety parameters:

ANC < 500/mm’,

Use of GCSF,

Platelet count < 50,000/ml,

Hemoglobin < 8 mg/dL

Number of red blood cell and platelet products

AE > grade 2 (CTC criteria), and

We will also assess new tumor diagnoses by day 180 after randomization.

0 0 0O 0 o o
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* To evaluate whether length of stay in hospital and/or ICU among ganciclovir recipients
relative to placebo recipients is decreased.

* o evaluate mortality at 60 & 180 days among ganciclovir and placebo recipients,

* To assess for occurrence of bacteremia and fungemia among ganciclovir and placebo
recipients.

5.2.1 Secondary Endpoints

A. Incidence of CMV reactivation at 28 days (blood, throat, BAL). Specifically, the tollowing
virologic parameters will be compared between the groups.

Time to CMV reactivation at any level
Time to > 1,000 copies per mL

Time to > 10,000 copics per mL

Area under the curve

Peak viral load

Initial viral load

B. Additional cytokines will be compared between the groups. We focused on cytokines with
proven association with ALI and CMV (samples will be stored, permitting additional analysis,
see Ancillary Studies section below),

* BAL levels of IL-6, IL-8, TNF-0. & TGF-f
¢ Plasma IL-6, IL-8, IL-10, TNF & soluble ICAM-1,

Cytokines will be analyzed at each time point as well as over time (area under the curve).
We will also compare peak levels between randomization and day 28 (end of treatment).

C. Clinical outcomes

® Organ system failure at 14 and 28 days (Brussels Organ Failure System Score).
Proportions will be compared between the groups.

* Duration of mechanical ventilation as assessed by ventilator days and ventilator-free days
alive
Lung injury score
Bacteremia and/or fungemia. Culture-proven bloodstream infections will be assessed (all
tests done as clinically indicated; no surveillance will be performed)

* Mortality at 60 and 180 days after randomization.

D. Length of stay

ICU (days alive and not in the ICU by day 28)
* Hospital (days alive and not hospitalized by day 28 and 180)

E. CMV disease (biopsy-proven). For the purpose of this analysis only biopsy-proven CMV
discasc or CMV retinitis diagnosed by an ophthalmologist will be considered as previously
defined [72]. All biopsy samples obtained for clinical reasons will be shipped to the coordinating
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site in Seattle for analysis. There will be no specific surveillance for CMV disease, only samples
obtained for clinical reasons will be examined.

F. Safety. Safety monitoring will be by standard CTC criteria, In addition, specific expected
adverse effects will be tracked. Laboratory monitoring will be done for one additional week afier
discontinuation of study drug (day 35, see below),

* Number and severity of AEs and SAEs as defined in the Adverse Event section of the
protocol

Time to neutropenia (absolute neutrophil count [ANC] < 1000, <500 per mm’)

Use of G-CSF

Time to renal insufficiency (creatinine clearance < 60, < 30 ml/min)

Time to thrombocytopenia (platelet count < 50,000, < 20,000 per mm?)

Number of red cell and platelets products between randomization and day 35 after
randomization

5.2.2 Collection and banking of DNA and RNA, and study samples
In order to perform future investigations into the causes of ALI and any possible links between
ALI outcomes and with treatment with ganciclovir, we will collect DNA and RNA samples for
gene association and gene expression studies. Other study samples (blood, throat, BAL, clinical
biopsy samples) as well as left-over material from clinical samples (e.g. BAL, biopsy, autopsy
material) will be kept in a repository for future studies of other herpesviruses. IRB approval will
be obtained for studies not related to herpesviruses.

5.2.3 Ancillary studies
Cryopreserved samples may be used to perform additional assays to support standardization and
validation of laboratory assays, and to evaluate additional endpoints and associations of interest.
These assays may include, but are not limited to PCR testing for other pathogens, gene
association studies, additional cytokines and chemokines, proteomics and gene expression
studies.
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6.1
6.1.1

STATISTICAL CONSIDERATIONS

Power Caiculations for primary hypotheses

Primary Endpoint
The sample size of this phase II study was determined based on sample size calculations for the
secondary endpoints, realistic and clinically relevant effect size and feasibility.

To estimate the required sample size for this trial with adequate statistical power for the primary
endpoint, we used the rate of change in measured cytokine levels between days 1 and 3 in the 6
mi/kg/min arms of the ARMA and ALVEOLI trials [9, 73]. We used as a benchmark the effect
size (measured in percent reduction in mean blood IL-6 levels between days 1 and 3) in a large
randomized trial of standard vs lung protective ventilation [9, 16]. In that trial, a 26% reduction in
mean plasma IL-6 levels between enrollment and day 3 was associated with a 22% reduction in

mortality between study arms.

The mean and standard deviation in IL-6 and IL-8 levels at day 1 and day 3 was estimated from
log-transformed data from the 6ml/kg/min arms of the ARMA and ALVEOLI trials [9, 73]. The
rate of decline was assumed to be linear over time. A 10% rate of dropout (deaths, missing data)
by day 14 was assumed among the 160 enrolled patients, with a two-sided test and type I error
rate of 5%. The standard deviations at different days and the inter-person correlations were used
to calculate the standard deviation of the difference between bascline and day 14, using the

following table:

Table 6-1: Calculations of the standard deviation of the difference between baseline and day 14.

Cytokine | Mean | Std | Mean | Std Inter- 80% power 90% power
Outcomes | at day | at at at person
0 day | day day | correlation
0 14 14 difference | % difference | %
difference difference
IL6 5.8 172 1109 |1.38 |05 0.74 15.7 0.85 18.1
0.6 0.67 14.2 0.77 16.3
0.7 0.58 12.4 0.67 14.2
0.8 0.49 10.3 0.56 11.8
IL8 4.19 144 | 232 |1.18 |05 0.62 33.5 0.72 38.5
0.6 0.56 30.1 0.65 34.6
0.7 0.49 26.3 0.56 30.2
0.8 0.41 21.8 0.47 25.0

6.1.2

As shown in the table above, for the primary endpoint of the change in blood IL-6 level between
day 1 and day 14, the study will have 80% power to detect a difference between groups of at least

16%.

CMV reactivation

The power to detect differences in rate of CMV reactivation between placebo and
gancicloivr/valganciclovir groups is shown in the table below. We estimated several reactivation
rates in the placebo group based on published data, ranging from 20% to 30% (Rjusceno). We also
assumed several efficacy scenarios for ganciclovir, ranging from 80% (RR 0.2) to 70% (RR 0.3).
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6.1.3

6.2
6.2.1

Table 6-2: Power to detect the difference in CMV reactivation rate between two treatments
with two-sided and type | error rate of 5%. (using Fisher exact test).

R ptacebo Relative risk Power (%)
(Rana/Roiacoho)
0.2 0.2 85.6
0.3 69.6
0.25 0.2 93.9
0.3 82.0
03 0.2 97.7
0.3 90.2

Secondary Clinical Endpoints.
Although the study is not specifically powered to demonstrate differences in clinical endpoints,
we also estimated the effect size for the secondary endpoints of length of hospitalization (ICU

and total) and ventilation free days (at 28 and 60 days post-enroliment).

P

..”“

Table 6-3 Minimum detectable difference (p,-p) and % difference (#”

100)

between two treatments with 80% or 90% power, two-sided and type I error rate of

5% (n=160).
80% power 90% power
0 - 2T - =
utcomes Hp | Stdp | Mot M, —H, (%) Mot | 1 —u, (%)

a o
Length of hospitalization 30 18 8.0 26.8 9.3 31.0
Length in ICU 19 14 6.2 32.9 7.2 38.0
Venlilation free within 60 days | 37 22 9.8 26.5 11.4 30.7
Ventilation free within 28 days | 13 10 4.5 34.3 5.2 39.7

For instance, for the length of hospitalization, we will be able to detect a difference of 8 days
between the two groups with 80% power and a difference of 9.3 days with 90% power.

Statistical Analyses for endpoints.

Primary Endpoint.

The semiparametric efficient and robust method of Davidian et al. [74] will be used to estimate
the mean difference in primary endpoint (intervention vs control) with a 95% confidence interval,
and to test for whether the mean difference differs from 0. This method leverages information in
baseline subject characteristics predictive of the primary endpoint to maximize power and
precision, and is more efficient than alternative methods such as a t-test for comparing baseline
subtracted levels or analysis of covariance. The primary analysis will evaluate the endpoint in
survivors at Day 14. If subjects are missing a primary endpoint for reasons other than death, then
the analysis method will accommodate the missing data by assuming endpoints arc missing at
random, and modeling whether subjects have their primary endpoint observed. If the rate of death
by Day 14 differs between the two groups, then the analysis in survivors may be biased, If there is
evidence for a differential death rate, then a sensitivity analysis may be conducted to evaluate
how the estimated mean difference changes with a range of assumptions about the degree of
possible selection bias, The sensttivity analysis method of Shepherd et al. [75] will be used,
which was designed to address “truncation by death.”
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6.2.2 Secondary endpoints.

For the quantitative secondary endpoints, the same method used for the primary endpoint will be
used. For the dichotomous sccondary endpoints such as CMV reactivation, the Kaplan-Meier
method will be used to estimate, for each group, the probability of not yet experiencing CMV
reactivation by Day 14. A 95% confidence interval about the group difference in event rates will be
computed using the two Kaplan-Meier estimates and the two Greenwood variance estimates. A Z-
statistic based on these estimates will be used for testing for a group difference in event rates.

6.2.3 Other pre-specified analyses

6.3

6.4

6.4.1

6.5
6.5.1

In addition to the intent-to-treat analysis (i.e. all randomized patients), a modified intent-to-treat
analysis will be performed (i.e. patients randomized and who have received at least one dose of
study drug), as well as an analysis of patients who have been ventilated for at least 7 days.

Randomization scheme

The randomization sequence will be obtained by computer-generated random numbers and
provided to each site by the Statistical and Data Management Center (SDMC) at the coordinating
center. The randomization will be block-randomized by site. At each institution, the pharmacist
with primary responsibility for drug dispensing is charged with maintaining security of the
randomization list.

Blinding

Patients and site staff (except for site pharmacists) will be blinded as to patient treatment arm
assignments (e.g., study drug or placebo). Study drug assignments are accessible to those site
pharmacists, contract monitors, and SDMC staff who are required to know this information in
order to ensure proper trial conduct. Any discussion of study drug assignment between the site
clinical and pharmacy staff is prohibited. The DSMB members also are unblinded to treatment
assignment in order to conduct review of trial safety.

Unblinding procedures are discussed in Section 9.14.

Missing data

The absence of data pertaining to some of secondary endpoints may be problematic if patients are
discharged from the ICU, extubated, or expire prior to our pre-specified time points for BALF
and serum collection. If the ganciclovir intervention reduces duration of ventilation, it may bias
the results because patients cannot undergo BAL if they are extubated. Since this is a small trial,
missing data cannot be imputed and will be dropped from the dataset. To minimize missing data
and to maximize CMV detection rate, we have attempted to choose a time point for the BAL
(Day 7 + 1 day) when approximately 40% of patients in the study are expected to be alive and
intubated.

Planned analyses prior to end of study

Safety

During the course of the trial, blinded analyses of safety data will be prepared twice yearly for
review by the DSMB. Blinded ad hoc safety reports may also be prepared for DSMB review at
the request of the safety review team (see Section 14.3). A scheduled interim safety analysis at
midpoint will be performed. The team leadership must approve any other requests for blinded
safety data prior to the end of the study. The DSMB decides whether to remain blinded to the
treatment assignments at cach meeting. Operating details are specified in the DSMB charter,

6.5.1.1 Interim safety analysis.

A safety interim analysis will be performed at midpoint. The two main safety endpoints are
mortality and neutropenia, defined as an ANC of < 500/mm’ for > 5 days (a level of sustained
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neutropenia associated with a high risk of secondary infections). To allow for termination of the
clinical trial at the single interim analysis if there is a large group-difference in the rate of either
endpoint while maintaining the overall false positive error rate for each endpoint, the Pocock
group sequential boundary will be separately applied twice. The single interim analysis will be
performed when approximately 50% of the expected total number of primary endpoints have
been observed, For either event type of death or neutropenia, the Pocock “upper boundary” to
establish an elevated event rate in the intervention group preserves the (one-sided) 0,025 false
positive error rate relative to the hypothesis:

Hy: the event rate for the intervention group relative to control <1.00

The Pocock “lower boundary” to establish an elevated event rate in the control group
preserves the (one-sided) 0.025 false positive error rate relative to the hypothesis:

Hy: the event rate for the control group relative to intervention <1.00

For illustration, the table below presents the Pocock boundaries for the relative risk (RR)
cstimates that would lead to rejection of Hyat the interim analysis performed when one has
observed 50% of the trial’s expected total of n events, with n varying from the expected number
of 16 (reflecting our best guess that 10% of subjects will die by Day 14, and, conservatively, that
10% of subjects will experience the neutropenia event by Day 14) to twice this number,

Table 6-4: Interim analysis assumptions.

Observe that, if there are a total of 16 events (first row above), then to reach the Pocock boundary
for a lower death rate in the intervention group, the control group would need to have at least 12
excess events (2 in intervention group versus 14 in the control group) at the 50% information
fraction. If there are a total of 32 events, then to reach the Pocock boundary the control group
would need to have at least 16 excess events (8 in the intervention group and 24 in the control
group).

The Lan-DeMets implementation [76] of the Pocock guideline will be used to provide flexibility in
the timing and number (in the case of unplanned DSMB meetings) of interim analyses.

6.6.2 Other endpoint analyses

Distribution will be limited to those with a need to know for the purpose of informing future trial-
related decisions. The Protocol Leadership must approve any other requests for prior to the end of
the study. Any analyses conducted prior to the end of the study should not compromise the
integrity of the trial in terms of participant retention or safety or immunogenicity endpoint
assessments.
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71

7.2

7.3

7.4

SELECTION AND WITHDRAWAL OF SUBJECTS

Study population

One hundred sixty adults will be randomized in a 1:1 ratio to receive either the study drug or
placebo. All patients entered into this study will have established ALVARDS. By virtue of their
intubation, all patients will be ventilator-dependent and therefore considered critically ill.

Final eligibility determination will depend on results of laboratory tests, medical history, and
physical examinations. Those determined to be eligible, based on the inclusion and exclusion
criteria, will be enrolled in the study. Investigators should always use good clinical judgment in
considering a subject’s overall appropriateness for trial participation. Some subjects may not be
appropriate for enrollment even if they meet all inclusion/exclusion criteria because medical,
psychiatric, social, or logistic conditions may make evaluation of safety and/or efficacy difficult.

Randomization

Patients meeting inclusion and exclusion criteria will be randomized to standard ICU care
(including ARDSNET lung protective ventilation and weaning protocols) + intervention or
placebo.

Inclusion criteria
1. Subject/next of kin informed consent
2, Age > 18 years
3. CMV IgG seropositive. The following tests are acceptable:
* FDA licensed test in CLIA-approved local lab.
e Test in central study lab (ARUP, Salt Lake City, UT)

* Arcport that paticnt has previously been tested and found to be CMV seropositive
at any time (a credible next of kin report is acceptable; confirmatory test will be
done but results are not required for randomization)

4. Intubated and requiring mechanical positive pressure ventilation

5. Acute Lung Injury/ARDS (EA Consensus Definition): criteria must be met at any time
during the 96 hours prior to enrollment,

6. Clinical suspicion of infection as the etiology of ALIL

7. Negative pregnancy test (for women of childbearing potential).
Exclusion criteria

1. Known or suspected immunosuppression, including:

a. HIV+ (i.e. prior positive test or clinical signs of suspicion of HIV/AIDS; @ negative
HIV test is not required for enrollment)

b. stem cell transplantation:
* within 6 months after autologous transplantation or

* within I years after allogeneic transplantation (regardless of
immunosuppression)

U0!_Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 29






Version 1.0

July 13, 2010

*  greater than 1 year of allogeneic transplantation if still taking systemic
immunosuppression or prophylactic antibiotics (e.g. for chronic graft
versus host disease)

Note: if details of stem cell transplantation are unknown, patients who do not
take systemic immunosuppression and do not take anti-infective prophylaxis
are acceptable for enrollment and randomization.

c. solid organ transplantation with receipt of systemic immunosuppression (any time)

d. cytotoxic anti-cancer chemotherapy within the past three months (Note: next-of-kin
estimate is acceptable)

e. congenital immunodeficiency requiring antimicrobial prophylaxis (e.g. TMP-SMX,
dapsane, antifungal drugs, intravenous immunoglobulin)

. receipt of one or more of the following in the indicated time period:
*  within 6 months: alemtuzumab, antithymocyte/antilymphocyte antibodies

*  within 3 months: immunomodulator therapy (TNF-alpha antagonist, rituximab,
IL1 receptor antagonist and other biologics)

=  within 30 days:
1. corticosteroids >10 mg/day (chronic administration, daily average over the
time period)
¢ topical steroids are permissible
* use of hydrocortisone in “stress doses” up to 100 mg

(400mg/daily) for up to 4 days prior to randomization is
permissible
* use of temporary short-term (up to 2 weeks) increased doses of

systemic steroids (up tp 1 mg/kg) for exacerbation of chronic
conditions are permissable

2. methotrexate (> 10.0 mg/week)
3. azathioprine (>75 mg/day)

Note: if no information on these agents is available in the history and no direct or

indirect evidence exists from the history that any condition exists that requires treatment
with these agents (based on the investigator’s assessment), the subject may be enrolled.
For all drug information, next-of-kin estimates are acceptable.

- Expected to survive < 72 hours (in the opinion of the investigator)
3. Patients with orders for ventilator extubation
. Has been hospitalized for > 96 hours (subjects who are transferred from a chronic care

ward, such as a rehabilitation unit, with an acute event are acceptable).

- Pregnant or breastfeeding (cither currently or expected within one month).

Note: for women of childbearing age (18-60 years, unless documentation of surgical
sterilization [hysterectomy, tubal ligation, oophrectomy)), if a pregnancy test has not
been done as part of initial ICU admission work-up, it will be ordered stat and
documented to be negative before randomization. Both urine and blood tests are
acceptable,
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6. Absolute neutrophil count < 1,000/mm’ (if no ANC value is available, the WBC must
be > 2500/mm’)

7. Use of cidofovir, foscarnet, high-dose acyclovir (> 30mg/kg/day) or ganciclovir within
the past 7 days, HSV treatment doses of acyclovir is acceptable (acceptable doses [non-
renally adjusted] are: valacyclovir: less/equal than 2 grams/day; acyclovir: less/equal
than 1600 mg/day, famciclovir less/equal 1 gram/day).

8. Newly started statin drug during this hospitalization (existing medications started prior
to the ALI episode are acceptable and may be continued).

9. Currently enrolled in an interventional trial of an investigational therapeutic agent
known or suspected to have anti-CMV activity, or to be associated with significant
known hematologic toxicity (Note: confirm eligibility with one of the study medical

directors at the coordinating site),

10.Patients who have a tracheostomy.

7.5 Subject withdrawal
Under certain circumstances, an individual patient may be terminated from participation in this
study. Specific events that will result in early termination include:

Site investigator decides to terminate participation for reasons of patients safety or to prevent
compromising the scientific integrity of the study,

It is determined that side effects are severe,
New scientific developments indicate that the treatment is not in the patient’s best interest,
Patient or next of kin refuses further participation,

Subject has been inappropriately enrolled based on inclusion/exclusion criteria (e.g. when
information through next of kin was inaccurate); these subjects may be replaced.

Study is terminated.

If study drug is withdrawn, all safety and follow up procedures will be continued as described in
the protocol.
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8.1

8.2

8.3

8.4

8.5

8.6

STUDY DRUG ACQUISITION, PREPARATION, & ADMINISTRATION

Study drug & placebo formulation
Intravenous ganciclovir and matching placebo.

Oral valganciclovir tablets and matching placebo tablets.

Acquisition of study drugs & placebos

Study drug will be provided Roche Pharmaceuticals and shipped to the University of Washington
Investigational Drug Pharmacy. From there it will be distributed to the study sites.

Storage of study drugs & placebos
Study drug will be stored as per manufacturer’s recommendations.

Administration of study drugs & placebos

Ganciclovir (or IV placebo) will be administered via central or peripheral venous access.
Valganciclovir (or matching placebo) will be administered by mouth with food. Dose adjustments

will be done as per package insert.

Renal dysfunction and hemodialysis

Ganciclovir and valganciclovir doses must be adjusted according to renal function as per package
insert. A subject who is on hemodialysis cannot be switched to oral drug; continued IV dosing
should be given according to the package insert. If a subject who has alrcady been switched to
oral medication subsequently requires hemodialysis, such subjects need to be switched back to IV
ganciclovir (valganciclovir cannot be given while on hemodialysis).

Pharmacy Records
The site pharmacist is required to maintain complete records of all study drugs received from the
sponsor and subsequently dispensed.
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9.1

9.2

9.21

9.2.2

CLINICAL PROCEDURES

Patient identification & recruitment

Patients with ALI will be identified via daily prospective screening of all ICU patients. This
process is done by trained and experienced research coordinators who review charts using a
standardized screening tool. Additionally patients may be identified by the attending physician
based on eligibility criteria.

Informed Consent

Informed consent is the essential process of ensuring that study subjects or legal guardian fully
understand what will and may happen to them while participating in a research study. Before any
protocol-specific questions are asked or procedures to determine protocol eligibility performed, a
screening consent form or protocol-specific consent form (described below) must be signed.
Patients or family members must be provided with a copy of all consent forms that they sign.

Since all potential patients will be intubated and sedated, initial consent will be from the patients’
legally authorized representative. Subsequent consent from the patient will be obtained whenever
possible. Interested surrogates will be given information about the study, explaining potential
risks. They will then undergo informed consent. Consent forms will be approved by the Human

Subjects Committee,

Participation in this study is voluntary. The nature of the study will be fully explained to each
patient during the informed consent process. If the patient is deemed unable o provide written
informed consent, informed consent for the patient’s participation must be obtained from a legally
authorized representative using practices and procedures that are acceptable as defined by local
law and the Institutional Review Board. In this situation (the use of surrogate consent),
subsequent consent will be obtained from the patient when possible. The patient (or authorized
representative, when applicable) will have the opportunity to ask questions. The patient (or
authorized representative, when applicable) and the individual who performs the consent
discussion will sign an informed consent document. The investigator will retain the informed
consent document according to Good Clinical Practice. HIPAA authorization will also take place

during the informed consent process.

The determination of appropriate “next-of-kin” will be made in accordance with the standard
practices used in provision of medical care. Detailed documentation of all attempts to obtain
consent from the patient and/or the patient’s next-or-kin will be kept.

Consenting process
Informed consent is not limited to the signing of the consent form; it also includes all written or
verbal study information site staff discuss with the patient, before and during the trial.

Consent form

The informed consent form documents that a prospective patient or their agent (1) understands
the potential risks, benefits, and alternatives to participation, and (2) is willing to participate in an
study.

Each site is responsible for developing a protocol-specific consent form for Jocal use, based on
the sample protocol-specific consent form provided along with the protocol. The consent form(s)
must be developed in accordance with local IRB/IEC requirements and the principles of informed
consent as described in Title 45, Code of Federal Regulations (CFR) Part 46 and Title 21 CFR,
Part 50, and in the International Conference on Harmonisation (ICH) E6: Good Clinical Practice:
Consolidated Guidance 4.8. It must be approved by all responsible ethical review bodies before
any subjects can be deemed to have consented for the study.
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9.3

9.4

9.5

9.6

Screening procedures

Sereening procedures are done to determine eligibility and to provide a baseline for comparison
of data. Baseline data are obtained during screening. All inclusion and exclusion criteria must be
assessed within 96 hours before randomization. Once the consent form is signed, the patient is
considered enrolled in the study. However, in case of provisional enrollment due to pending
CMV serology or pregnancy test, the patient can only be randomized once these test results are

available.

After the appropriate informed consent has been obtained and before randomization, the
following procedures are performed:

e Clinical laboratory tests as defined in the inclusion and exclusion criteria, including:

o Serum or urine pregnancy test—the results of this must be negative
before proceeding, since ganciclovir is suspected to be teratogenic.

o CMV serology. CMV serostatus testing may also be done under a
consent waiver if permitted by the study site. Testing may be performed
locally using FDA approved kits or at a central reference laboratory.
Blood may also be shipped to Seattle overnight for testing at the
coordinating site. Note: if a waiver for CMV testing has been granted by

the local IRB, this testing is not required.
o Absolute neutrophil count/total white blood cell counts

e Collection of medical history
o  Assessment of concomitant medications

* Obtaining of patient demographics in compliance with the NIH Policy on Reporting
Race and Ethnicity Data: Subjects in Clinical Resecarch, Aug. 8, 2001. Available at
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-01-053 html

Patient Registration
Patients will be registered with the central registration office in Seattle, Washington (SCHARP)
via FAX.

Randomization procedure

Randomization will occur after confirmation of positive CMV serostatus and negative pregnancy
test.; the first dose of study drug should be started within 24 hours of randomization.
Randomization will occur via a web-based system at the SDMC, which automatically notifies the
site pharmacist of the treatment assignment. Patients will be stratified at the time of
randomization according to treatment center.

When the patient is randomized, the following information is required by NIH reporting
guidelines: date of birth, race/ethnicity, sex. For the purpose of this study, cach patient will be
assigned a new separate study number, which will be used for all communications with outside

institutions to assure confidentiality.

First dose of study drug
The first dose of study drug is considered study Day 1. At baseline, but before administration of
study drug, the following procedures will need to be performed:
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* Blood: Genomic analysis ( genetic polymorphisms, gene expression,
proteomics), Creatinine, Cytokine, Platelets, CMV PCR, CBC
w/differential.

* BAL fluid: CMV PCR, Cytokine. BAL can be performed + 1 day of
randomization. In exceptional situations, BAL fluid may still be
acceptable if collected afier first dose of study drug; obtain approval by
Drs. Boeckh or Limaye.

e  Throat swab: CMV PCR.

e Clinical Assessments: Organ failure score, Vital status, Assessment of
concomitant medications

9.7 Intervention (Study drug administration)

9.8

9.9

8.10

Patients will be randomized in a 1:1 ratio to receive either ganciclovir or placebo. Study drug
delivery will begin within 24 hours of randomization. The first day of study drug is considered
Day 1 of this study,

The placebo will be an equal volume of saline, chosen because it is inert. Ganciclovir or placebo
will be administered for a minimum of 14 days up to a maximum of 28 days. For patients who
are discharged from the hospital prior to Day 28, study drug will be discontinued at Day 14 or
date of discharge, whichever occurs later. Conversion from IV (ganciclovir or placebo) to oral
study medication (placebo or valganciclovir) can be done after 5 days at the discretion of the
investigator.

If, in the opinion of the investigator, a patient discharged prior to Day 14 may be at risk or is
likely to be noncompliant with taking medication as scheduled, the investigator has the option not
to administer study drug in an outpatient setting. In such a case, study drug will be stopped at
time of discharge, even if discharge is prior to Day 14. Safety monitoring and follow up
procedures will continue.

Co-interventions

All patients will receive standard intensive care unit care, which includes ventilator management
(ARDS Network lung protective ventilation protocols will be used at all sites, Appendix E),
antimicrobial therapy, blood glucose control, and ICU sedation. Many of these co-interventions
occur under local protocols used as a part of routing clinical care.

Specimen collection

Patients will undergo serial blood draws, and bronchoscopy with bronchoalveolar lavage (BAL)
at study entry (+ 1 day of randomization) and on Day 7+1. Not more than 180 mL of blood will
be collected over the initial 35 days of the study.

BAL is a procedure that is often performed in critically ill mechanically ventilated patients for the
diagnosis of pneumonia or for other reasons. It is very safe in ventilated patients as long as they
meet particular safety criteria (please see Appendix D for the BAL protocol and safety criteria).
After Day 35 or hospital discharge, patients will not be followed daily, but they will be contacted
at [Days 60 & 180] for a telephone follow-up to ascertain health status and adverse events.

Post-Enroliment Procedures
See the schedule of procedures for specific time points (including permissible windows) in
Appendix B.

e Blood:;
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¢ Genomic analysis (gene expression and proteomics) - Day 11 (+
1 day)

o Creatinine, Cytokine, Platelets, CMV PCR, CBC w/differential-
Days 4,7, 11, 14, 18, 21, 25, 28, 35 (all + 1 day)

¢ BAL fluid: CMV PCR and cytokine — Day 7 (+ 1day)

* Throat swab: CMV PCR - Days 4, 7, 11, 14, 18, 21, 25, 28,35 (all + 1
day)

¢ Clinical Assessments: Organ failure score, Vital status, Assessment of
concomitant medications - Days 4, 7, 11, 14, 18, 21, 25, 28,35 (all + 1,
day), Day 60 + 3 days, Day 180 (+ 14 days)

¢ For women of childbearing potential, a pregnancy test will be performed
at the time of hospital discharge

* Because ganciclovir and valganciclovir cairy a black box warning for
tumors in lab animals (see sections 3.6.1.5 and 3.6.2.), at the 6 months
follow-up call subjects will be asked if there is any known new
development of a malignant tumor. If a new tumor is reported, records
will be requested from the primary care physician or hospital. The 6
month time point has been selected in analogy to of the follow-up in a
recent randomized trial of valganciclovir given for 6 months (Clinical
Trials.gov identifier NCT00478465) in which such assessment was made
6 months after discontinuation of drug administration.

The schedule of post-enrollment procedures will be modified for patients who have been discharged
before Day 35.

For all patients, it is critical that the Day 14 laboratory specimens are obtained for primary endpoint
analysis. All patients must have Day 21 and Day 28 visits. The Day 35 visit will only occur in patients
when study drug is discontinued before Days 25-28.

Follow up for this study population has been historically difficult. Despite effort by sites to obtain all
study specimens, it is expected that there may be missed blood draws and or throat swabs after discharge
from the hospital. Because these missed labs are expected, they will not be considered to be
unanticipated problems or protocol violations. In the event a patient cannot be reach for the 180 Day
follow up, survival data may be determined through death registry records.

9.11 Monitoring of renal function
Renal function will be monitored at least weekly throughout the active study drug dosing period
and for one additional week. Study drug dose will be adjusted based on the calculated creatinine
clearance according to the package inserts (Appendix G, H).

9.12 Monitoring for and managing neutropenia

Neutropenia will be monitored at least weekly throughout the active study period and for one
additional week (day 35 after randomization or one week after hospital discharge for patients
discharged prior to day 28). Study drug dose will be held if the ANC is < 1000/mm”® until the
ANC recovers te levels of > 1500/mm’”. Hematopoietic growth factors may be used for the
treatment of neutropenia as clinically indicated. The study drug may be resumed. If the
neutropenia recurs at levels of < 1000/mm’, study drug should be discontinued permanently.

U1 _Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 36






Version 1.0

July 13, 2010

9.13

9.14

Pregnancy

If a patient becomes pregnant during the course of the study, no administration of study drug
should be given but other procedures should be completed unless medically contraindicated, 1f
the subject terminates from the study prior to the pregnancy outcome, the site must keep in touch
with the patient in order to ascertain the pregnancy outcome. Pregnancy status for all women of
childbearing potential will also be assessed at the Day 60 and Day 180 follow up phone calls.

Unblinding

9.14.1 Unblinding criteria

Unblinding may be precipitated either by conclusion of the study or an emergency situation. All
patients or family members will be informed of their treatment assignment at the conclusion of
the study.

In the event of emergency, however, patients may be unblinded prematurely, Emergency
unblinding decisions will be made by the site investigator. Additionally, if a serious adverse event
(SAE) occurs which qualifies for expedited regulatory reporting to one or more regulatory
agencies, the patient’s treatment assignment will be unblinded if specifically requested by the
regulatory agencies, the institutional review board, or the DSMB. Although not anticipated,
unblinding will be allowed in the case of an SAE where such knowledge will impact the
immediate care of the patient. All cases of unblinding should be discussed with one of the

protocol chairs (Drs. Boeckh or Limaye).

9.14.2 Unblinding procedures

The coordinating site (SCHARP) will send a password-protected email to the site PI containing
the treatment assignment for the particular patient. The code should not be broken except in an
emergency where knowledge of the patient’s treatment assignment is absolutely necessary for the
further management of the patient, or in the context of review of an expedited adverse event as
described in the adverse event section of the protocol. If the treatment assignment is unblinded
under any other circumstances, it will be considered a protocol violation. This information should
also be recorded in the patient’s CRF.,
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10 LABORATORY PROCEDURES

Routine clinical laboratory tests will be performed through the hospital-based clinical laboratory.
In this critically ill population, laboratory tests shall be those deemed necessary based upon
clinical indications of the patient; others will be ordered as per protocol.

10.1 Laboratory procedures
Laboratory procedures include but are not limited to:

Baseline whole blood sample for biomarker studies.

BALF at baseline (+ 1 day of randomization) then at 6-8 days for CMV viral load,
cytokine analysis, neutrophil enumeration.

Aliquot of BALF and/or lung biopsy done for clinical purposes.

For patients who undergo autopsy, a sample of lung tissue (frozen and paraffin-
embedded) is requested.

Blood samples at baseline, then twice weekly until hospital discharge, then one week
after discontinuation of study drug.

For CMV viral load, cytokine analysis, and safety labs (CBC with neutrophil count with
platelets, and Creatinine).

Twice weekly throat swabs CMV DNA PCR while hospitalized, then one week after
discontinuation of study drug.

Bacteremia/fungemia in clinically-performed blood cultures, VAP,

10.2 Future use of stored specimens
The investigators intend to store specimens from patients. These samples will be used for future
testing and research related to furthering the understanding of CMV and other viral infections to
the extent authorized in each study site’s informed consent form, or as otherwise authorized under
applicable law. Other testing on specimens will only occur after review and approval by the IRB
of the researcher requesting the specimens and at the coordinating site.

10.3 Biohazard containment
As the transmission of CMV and other blood-borne pathogens can occur through contact with
contaminated needles, blood, and blood products, appropriate precautions will be employed by all
personnel in the drawing of blood and shipping and handling of all specimens for this study, as
currently recommended by the CDC and the NIH or other locally appropriate agencies.

All dangerous geods materials, including Biological Substances, Category A or Category B, must
be transported according to instructions detailed in the International Air Transport Association
(IATA) Dangerous Goods Regulations.
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11 ADVERSE EVENT REPORTING

11.1 Adverse Events

Investigators will determine daily (while hospitalized and at study visits after discharge) if any clinical
adverse experiences oceur during the period from enrollment through 7 days after the last dose of study
drug, whichever occurs first. The investigator will evaluate any changes in laboratory values and physical
signs and will determine if the change is clinically important and different from what is expected in the
course of treatment of patients with ALI. If clinically important and unexpected adverse experiences
occeur, they will be recorded on the adverse event case report form.

For this trial, a reportable adverse event is defined as:

1. Any clinically important untoward medical occurrence in a patient receiving study drug or
undergoing study procedures which is different from what is expected in the clinical course of a

patient with ALI/ARDS,
OR,

2. Any clinically important, untoward medical occurrence that is thought to be associated with the study
drug or procedures, regardless of the “expectedness™ of the event for the course of a patient with ALL

Expected events for ALI are untoward clinical occurrences that are perceived by the investigator to occur
with reasonable frequency in the day to day care of patients with ALI treated in an intensive care unit
with mechanical ventilation. Examples of adverse events that are expected in the course of ALI include
transient hypoxemia, agitation, delirium, nosocomial infections, skin breakdown, and gastrointestinal
bleeding. Such events, which are often the focus of prevention efforts as part of usual ICU care, will not
be considered reportable adverse events unless the event is considered by the investigator to be associated
with the study drug or procedures, or unexpectedly severe or frequent for an individual patient with ALL
Examples of unexpectedly frequent adverse events would be repeated episodes of unexplained
hypoxemia. This would be in contrast to an isolated episode of transient hypoxemia (e.g. Sp0; ~85%),
related to positioning or suctioning. This latter event would pot be considered unexpected by nature,

severity or frequency.
All such AEs will be graded according to CTC guidelines. The severity of each event should be classified
into one of five defined categories as follows:

* Grade 1 Mild

* Grade 2 Moderate

* Grade 3 Severe

* Grade 4 Life Threatening or Disabling

* Grade 5 Death

These reportable adverse events as defined above will be recorded on the adverse event case report form.

Note: Study drug specific laboratory events (e.g. hematologic values, renal function) will be collected as
secondary safety endpoints.
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11.2 Serious Adverse Events

Investigators will report all events that are serious AND unexpected AND study-related, as defined in
the reporting guidelines found in the next section, to the FHCRC by fax or email within 24 hours (1
working day) of becoming aware of event. The local Institutional Review Board must also be notified in a
timely manner, according to local IRB guidelines. The investigator will then submit a detailed written
report to FHCRC no later than 5 calendar days after the investigator discovers the event.

The following will also be reported within 24 hours, even if not mecting cxpedited SAE reporting criteria:

e ANC <500/mm’ for a period > 7 days
¢ Death in the presence of neutropenia (ANC< 500/mm” for any duration)

FHCRC will report all serious, unexpected, and study-related adverse events to the DSMB by fax or
email within 7 calendar days of being notified of the event. A written report will be sent to the DSMB
within 15 calendar days, and these reports will be sent to investigators for submission to their respective
Institutional Review Boards. The DSMB will also review all adverse events during scheduled interim
analyses. FHCRC will distribute the written summary of the DSMB’s periodic review of adverse events
to investigators for submission to their respective Institutional Review Boards in accordance with NIH

guidelines.

FHCRC will also determine if the serious adverse event is unexpected for ganciclovir or valganciclovir.
Unexpected for ganciclovir/valganciclovir is defined as any event not listed in the Cytovene, Cymevene
or Valeyte package insert. If FHCRC determines that any serious and study-related adverse event is
unexpected for a ganciclovir/valganciclovir, the FDA will be notified within 7 calendar days. Such
events may also meet the definition of Unanticipated Problems as described below.

Investigators must also report Unanticipated Problems, regardless of severity, associated with the study
drug or study procedures to FHCRC within 24 hours, and to site IRBs according to local guidelines. An
unanticipated problem is defined as follows:

Unanticipated Problem (UP): any incident, experience, or outcome that meets all of the following
criteria:

* Unexpected, in terms of nature, severity, or frequency, given the research procedures that are
described in the protocol-related documents, such as the IRB-approved research protocol and
informed consent document; and the characteristics of the subject population being studied;

* Related or possibly related to participation in the research, in this guidance document, possibly
related means there is a reasonable possibility that the incident, experience, or outcome may have
been caused by the procedures involved in the research;

* Suggests that the research places subjects or others at a greater risk of harm (including physical,
psychological, economic, or social harm) than was previously known or recognized.

11.3 Reporting Adverse Events

1. Assuring patient safety is an essential component of this protocol. Each participating investigator
has primary responsibility for the safety of the individual participants under his or her care. The Principal
Investigator will evaluate all adverse events. The Study Coordinator must view patient records for
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possible adverse events throughout the study period. All adverse events occurring within the study period
must be reported in the participants® case report forms.

2. Investigators will report all serious, unexpected, AND study-related adverse events to the FHCRC
within 24 hours by fax or email. The local Institutional Review Board must also be notified in a timely
manner, according to local IRB guidelines. The investigator will then submit a detailed written report to
the FHCRC no later than 5 calendar days afier the investigator discovers the event.

3.  Definitions of Adverse Events

a. A serious adverse event is any event that is fatal or immediately life threatening, is
permanently disabling, or severely incapacitating, or requires or prolongs inpatient
hospitalization. Important medical events that may not result in death, be life threatening, or
requirc hospitalization may be considered serious adverse events when, based upon appropriate
medical judgment, they may jeopardize the patient or subject and may require medical or surgical
intervention to prevent one of the outcomes listed above.

i.  Life-threatening means that the patient was, in the view of the investigator, at
immediate risk of death from the reaction as it occurred. This definition does not include
a reaction that, had it occurred in a more serious form, might have caused death.
Assessment of the cause of the event has no bearing on the assessment of the event’s
severity.

b.  Anunexpected event is any experience not identified by the type, severity, or frequency in
the current study protocol or an event that is unexpected in the course of treatment for ALI or

ARDS,

¢.  Adverse events will be considered to be study-related if the event follows a reasonable
temporal sequence from a study procedure and could readily have been produced by the study
procedure.

d.  Organ failures or death related to ALI or ARDS or the patient’s underlying condition that
are systematically captured by the protocol should not be reported as adverse events unless they
are considered to be study related.

All SAEs must be reported to the Fred Hutchinson Cancer Research Center in a timely fashion to
allow expedited report to the DSMB and other entities (see Figure 11-1: safety reporting
chart). The following table summarizes the reporting timelines:

Type of Event Entity making report Timeline for reporting

All events that are serious Sites report to FHCRC Within 24 hours (1 business day)
AND unexpected AND with detailed written report
refated. within 5 calendar days

ANC < 500/mm?’ for > 7 Sites to report to local IRBs | According to local IRB

days guidelines

Deaths in the presence of FHCRC to report to DSMB | Within 7 calendar days of initial
neutropenia chair receipt of information with

written report within 15 calendar
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days

FHCRC to report NHLBI Within 15 days of initial receipt
and other sites of information. Sites will report
to their IRBs according to local
guidelines

FHCRC to Roche According to company
requirements

Chair to determine if full Within 72 hours after Chair
DSMB meeting is necessary | receive information

All other reportable AEs Sites to report to FHCRC Via case report forms
' FHCRC to report to IRB and | Annually

Roche
Deaths that are not serious, | Sites to report to local IRBs | According to local guidelines
unexpected and related or
that do not occur in the
presence of neutropenia FHCRC to report to Annually
coordinating center IRB and
Roche

All sites will be responsible for compliance with local safety reporting guidelines.

Figure 11~1: Safety reporting chart.
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The SAE Report will include the following information (as available);

{iPatient ID

[Description of the SAE (onset date, severity, causal relationship)

[1Basic demographic information

[1Outcomes attributed to the event
UJSummary of relevant test results, laboratory data, and other relevant history

[1The first and last dates of study drug administration
[IStatement whether study drug was discontinued or schedule modified
LStatement whether the event abated after study drug was discontinued/modified

[JStatement whether the event recurred after reintroduction of the study drug if it had
been discontinued or held

Investigational sites will be provided with SAE report forms and contact numbers for transmitting

the reports.

11.4 Relationship to study drug
All AEs will have a causality assessment performed at the time of reporting the event to
document the Investigator’s perception of causality. There is currently no standard international
nomenclature to define causality. For the purposes of this study, causality will be assigned using

the following criteria:

Definitely related

The event cannot be attributed to the patient’s underlying medical
condition or other concomitant therapy and there is a compeiling
temporal relationship between the onset of the events and study drug
administration that leads the Investigator to believe that there is a causal

relationship.

Probably related

There is a clinically plausible time sequence between the onset of the
AE and the study drug administration. The AE is unlikely to be caused
by a concurrent/underlying illness, other drugs or procedures.

Possibly related

There is a clinically plausible time sequence between the onset of the
AE and study drug administration, but the AE could also be attributed
to a concurrent/underlying disease, other drugs, or procedures.
“Possibly related” should be used when the study drug administration is
one of several biologically plausible causes of the AE.

Not related

The patient’s underlying medical condition or concomitant therapy can
easily be identified as the cause of the event and there is no temporal
relationship between the event and the study drug,

11.5 Pregnancy

A pregnancy is not an adverse event, If a patient becomes pregnant while enrolled in the study
following administration of study drug, administration of study drug will be discontinued
immediately and the patient will be followed through the outcome of the pregnancy. The DSMB
will be informed of the pregnancy.
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11.6 Breaking the blind
The blind will not routinely be broken for SAE’s. If the event is highly unusual or the knowledge
of the study arm assignment is critical for optimal management of an individual patient, the case
will be referred to the DSMB chair who will make the decision whether or not to break the blind.

11.7 Stopping rules
The study may be stopped prematurely if an excess rate of toxicity is observed. The DSMB will
monitor throughout the study and there will be scheduled interim analyses for safety (see

Statistical section).
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12.2

12.3

12.4

DATA MANAGEMENT CONSIDERATIONS

Data Collection

Each patient will be assigned an identification number to be used for all patient data. Links to
patient name and identifiers will be maintained and stored in files on computers protected by
password and in locked office cabinets. Research staff and physicians will remain blinded until

the study is completed.

Chart abstraction for demographic, laboratory, and physiologic data will occur at study entry,
daily until the intervention is discontinued, weekly for the remainder of the hospitalization, and
again at hospital discharge or death. While patient remains hospitalized, review of the hospital
record will occur daily throughout the hospitalization (to Day 35) to identify any adverse events.

All information will be faxed via DataFax.

Data Management

Data are entered onto paper case report forms and then faxed into the SDMC via DataFax. The
database has been configured such that missing, extreme, or inconsistent values will be detected
at the time of submission. Sites will receive queries to reconcile inconsistencies,

Quality Control and Quality Assurance

By signing this protocol, the Investigator/Sponsor agrees to be responsible for implementing and
maintaining quality control and quality assurance systems with written Standard Operating
Procedures (SOPs) to ensure that the study is conducted and data are generated, documented, and
reported in compliance with the protocol, accepted standards of Good Clinical Practice, and all
applicable federal, state, and local laws, rules, and regulations relating to the conduct of the
clinical study.

By signing this protocol the investigators agree to conduct the study in an efficient and diligent
manner and in conformance with this protocol; to follow generally accepted standards of Good
Clinical Practice; and to follow all applicable federal, state, and local laws, rules, and regulations
relating to the conduct of the clinical study.

The investigator also agrees to allow monitoring, audits, Institutional Review Board review and
regulatory agency inspection of study-related documents and procedures and provide for direct
access to all study-related source data and documents.

The investigator shall prepare and maintain complete and accurate study documentation in
compliance with Good Clinical Practice standards and applicable federal, state, and local laws,

rules, and regulations.

The investigator has the responsibility of explaining the correct use of the study drug to the site
personnel, insuring that instructions are followed properly, and maintaining accurate records of
study drug dispensing and collection.

Study monitoring

Because of the risk profile of the study drug which carries a black box warning on its package
insert and has the potential of hematologic toxicity we will perform study monitoring of
intermediate intensity with an average of 4 monitoring visits per site. All sites will have a start-up
visit by a study monitor, one visit after 3 patients have been enrolled, one visit at approximately
50% of enrollment and one final and close-out visit. Briefly, we will perform 100% monitoring of
inclusion and exclusion criteria, SAEs, length of stay, and ventilation data. In addition, every 5"
patient will be monitored 100%. A detailed monitoring plan is shown in Appendix F.
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13 ETHICAL CONSIDERATIONS & HUMAN SUBJECTS PROTECTIONS

13.3  Ethical Review
This study will be conducted in accordance with the ethical principles stated in the Declaration of
Helsinki (1996) and applicable guidelines on Good Clinical Practice.

The investigator will obtain approval of the protocol and the informed consent from the local
Institutional Review Board before the study may begin. IRB approval will also be obtained
locally from each additional clinical site before the study commences at that site. The investigator
will supply the following to the Institutional Review Board and Data Safety and Monitoring

Board:
¢ Study protocol and appendices.
* Informed consent document and updates.
e  Safcty alerts.
This study will be registered with the U.S. NIH’s clinical trials registry ClinicalTrials.gov.

13.4 Potential risks of study drugs and procedures

The following table presents common, less common, and uncommon risks based on experience
with this drug in humans and animal data. This information will be communicated to patients in
the sample informed consent form.

Table 13-1 Summary of potential risks of study medication and administration

Common Valganciclovir: gastrointestinal: diarrhea, nausea, vomiting, abdominal pain.
Less common Blood: leucopenia, neutropenia, anemia (ganciclovir and valganciclovir)
Ganciclovir and valganciclovir:

Central nervous system: fever, headache, insomunia, paresthesia, and
peripheral neuropathy. ¢

Ocular: retinal detachment.

Effects on the fetus and on pregnancy (which is why pregnant women will be
excluded from participating).

Unknown frequency  Ganciclovir and valganciclovir;

or theoretical risks Cancer

Uncommon or rare

13.5 Risks of BAL
BAL is frequently performed in mechanically ventilated patients and should not lead to excess
risk if precautions are taken [77]. Coughing is common during BAL, and efforts to reduce
coughing will be made by using small doses of endotracheal lidocaine. Sedative medications
(typically benzodiazepines and opiods) are usually administered for comfort during BAL. These
are almost always medicines that mechanically ventilated patients receive as routine ICU care, so
only a small increase in dose is needed. Before performing BAL, we will be sure that specific
established safety criteria are present in each patient with regard to his/her oxygenation,
hemodynamics, and other parameters, Extremely rarely, BAL can lead to arrhythmia,
pneumothorax, or pneumonia. If these events happen, the procedure will be aborted and the event
corrected,

13.6 Potential benefit of enroliment

ALI is a common occurrence, carries a high mortality, and consumes millions of health care
dollars each year. Any treatment that is found to impact outcomes in ALI could have a substantial
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societal benefit. Ganciclovir is not routinely administered to ALI patients, so individual patients
participating in this trial have an opportunity to receive this treatment through the study. If
ganciclovir is ultimately found to positively affect outcomes, individuals in this study may
benefit. It is possible, though, that individuals may not derive any direct benefit from
participating in this trial, or even experience toxicities or adverse outcomes.
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14.4

14.5

14.6

14.7

PROTOCOL OVERSIGHT AND GOVERNANCE

Principal investigator

The PI will adhere to requirements of the Code of Federal Regulations. Additionally, the primary
Principal Investigator/Sponsor will sign the final clinical study report for this study, confirming
that to the best of her/his knowledge the report accurately describes the conduct and results of the

study.

Protocol Leadership Team

The Protocol Leadership Team will be responsible for administrative oversight of the study,
provides the overall operational direction for the trial, and is responsible for the conduct of the
trial according to the highest scientific and ethical standards, as well as approving revisions and
amendments to the protocol. The Protocol Leadership Team will remain blinded to the treatment
group assignment of individual patients during the course of the study.

Safety review team

The safety review team (SRT) will review all clinical and laboratory safety data during the course
of the study. The SRT is composed of the following members: protocol chair and co-chair (Drs.
Boeckh and Limaye), and the project manager (registered nurse. The clinician members of the
SRT are responsible for the review of the clinical safety reports, communication with the DSMB,
reporting to IRB and Roche as outlined above.

Data Safety and Monitoring Plan (Appendix F)

Investigators are responsible for monitoring the safety of patients who have entered this study.
While hospitalized, patients will be assessed daily for evaluation of adverse events by the
research nurse and prineipal investigator, with the latter acting as medical monitor.

The investigator is responsible for appropriate medical care of patients during the study. The
investigator remains responsible to follow, through an appropriate health care option, adverse
events (AEs) that are serious, cause the patient to discontinue before completing the study, or are
ongoing at the time of study completion. The investigator will maintain responsibility for
forwarding of SAES to the DSMB and Institutional Review Board. The patient will be followed
until the event resolves or stabilizes. Frequency of follow-up is left to the discretion of the

investigator.

Data and Safety Monitoring Board

A Data and Safety Monitoring Board (DSMB) will be established. This DSMB will assess the
effects of the study drug during the trial and may give advice to the study team leadership. The
members of the committee are independent of the University of Washington, Fred Hutchinson
Cancer Research Center, Roche Pharmaceuticals, and clinical investigators participating in this
trial, and will not have any other involvement in the study, nor will they have any relation to

study subjects,

Prior to beginning patient accrual, the DSMB will review the research protocol and identify any
potential problems with randomization and implementation of the protocol. At this carly phase,
the DSMB will also review plans for data and safety monitoring to ensure that the frequency of
monitoring is appropriate for the ganciclovir intervention.
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During patient accrual, all serious adverse events will be reported to the chairperson of the
DSMB. The DSMB may recommend any steps to ensure the safety of study subjects and the
integrity of the trial,

The DSMB will be involved with planned interim analyses. The interim monitoring guidelines
that the DSMB will follow will be described in the Statistical Analysis Plan. The DSMB minutes
will summarize the actions and deliberations of the DSMB and will be made available at the
conclusion of the trial. At the time of interim analyses, the DSMB will aid in identifying
problems surrounding patient accrual and randomization, data collection, and follow-up. At this
time the DSMB will evaluate safety through a comparison of adverse events across study arms,

The DSMB may recommend that specific groups be withdrawn from the study, if any subgroup
manifests serious or widespread side effects, or that the trial be terminated altogether, To
guarantee the unrestricted performance of its task, the DSMB may receive the individual study
morbidity and mortality data from an unblinded statistician.

148 Study termination

This study may be terminated by the determination of the US NIH or US Office for Human
Research Protections (OHRP). In addition, the conduct of this study at an individual site may be
terminated by the determination of the local IRB.

The study may be terminated in the following situations:
e  All patients have been accrued and have completed follow-up.

¢ If the interim analysis conducted by the DSMB at midpoint demonstrates a highly
significant difference in treatment groups, as defined above.

U0!_Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 49






Version 1.0

July 13, 2010

15

10.
1.

12

13.

14.
16.
16.
17.
18.

19.

21.

22.

23.
24,

REFERENCES

Rubenfeld, G.D., et al., Incidence and outcomes of acute lung injury. N Engl J Med, 2005,
353(16): p. 1685-93.

Bernard, G.R., et al., The American-European Consensus Conference on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical trial coordination. Am J Respir Crit Care Med, 1994,
149(3 Pt 1): p. 818-24.

Hudson, L.D., et al., Clinical risks for development of the acute respiratory distress syndrome. Am
J Respir Crit Care Med, 1995. 151(2 Pt 1): p. 293-301.

Stapleton, R.D., et al., Causes and fiming of death in patients with ARDS. Chest, 2005. 128(2): p.

525-32.
Erickson, S.E., et al., Recent trends in acute lung injury mortality: 1996-2005. Crit Care Med,

2009. 37(5): p. 1574-9.

Montgomery, A.B., et al., Causes of mortality in patients with the adulf respiratory distress
syndrome. Am Rev Respir Dis, 1985, 132(3): p. 485-9.

Herridge, M.S. and D.C. Angus, Acute lung injury--affecting many lives. N Engl J Med, 2005.
353(186): p. 1736-8.

Davidson, T.A., et al., Reduced quality of life in survivors of acute respiratory distress syndrome
compared with critically ill control patients. Jama, 1999. 281(4): p. 354-60.

Ventilation with lower tidal volumes as compared with traditional tidal volumes for acute lung
injury and the acute respiratory distress syndrome. The Acute Respiratory Distress Syndrome
Network. N Engl J Med, 2000. 342(18): p. 1301-8.

Ware, L.B. and M.A. Matthay, The acute respirafory distress syndrome. N Enal J Med, 2000.
342(18): p. 1334-49.

Frank, J.A., P.E. Parsons, and M.A. Matthay, Pathogenetic significance of biological markers of
ventilator-associated lung injury in experimental and clinical studies. Chest, 2006. 130(6): p.
1906-14,

Levill, J.E., et al., Analytic review: the pathogenetic and prognostic value of biologic markers in
acute lung injury. J Intensive Care Med, 2009. 24(3): p. 151-67.

Imai, Y., et al., Injurious mechanical ventilation and end-organ epithelial cell apoptosis and organ
dysfunction in an experimental model of acute respiratory distress syndrome. Jama, 2003,
289(16): p. 2104-12,

Dhanireddy, S., et al., Mechanical ventifation induces inflammation, fung injury, and extra-
pulmonary organ dysfunction in experimental pneumonia. L.ab Invest, 2006. 86(8): p. 790-9.
Ranieri, V.M., et al., Effect of mechanical ventilation on inflammatory mediators in patients with
acute respiratory distress syndrome: a randomized controlled trial. Jama, 1999. 282(1): p. 54-61.
Parsons, P.E., et al., Lower tidal volume ventilation and plasma cytokine markers of inflammation
in patients with acute lung injury. Crit Care Med, 2005. 33(1): p. 1-6; discussion 230-2.

Staras, S.A,, et al., Seroprevalence of cytomegalovirus infection in the United States, 1988-1994.
Clin Infect Dis, 2006. 43(9): p. 1143-51.

Balthesen, M., M. Messerle, and M.J. Reddehase, Lungs are a major organ site of
cytomegalovirus latency and recurrence. J Virol, 1993. 67(9): p. 5360-6.

Cook, C.H., et al., Lipopolysaccharide, tumor necrosis factor alpha, or interleukin-1beta triggers
reactivation of latent cytomegalovirus In immunocompetent mice. J Virol, 2006. 80(18): p. 9151-8.
Limaye, A.P., et al., Cyfomegalovirus reactivation in critically ill immunocompetent palients, Jama,

2008. 300(4): p. 413-22.
Fishman, J.A., Infection in solid-organ transplant recipients. N Engl J Med, 2007. 357(25): p.

2601-14.

Lowance, D., et al., Valacyclovir for the prevention of cytomegalovirus disease after renal
transplantation. International Valacyclovir Cytomegalovirus Prophylaxis Transplantation Study
Group [see comments]. N Engl J Med, 1999. 340(19): p. 1462-70.

Sagedal, S., et al., Impact of early cytomegalovirus infection and disease on long-term recipient
and kidney graft survival, Kidney Int, 2004, 66(1): p. 329-37.

Sagedal, S., et al., The impact of cytomegalovirus infection and disease on rejection episodes in
renal allograft recipients. Am J Transplant, 2002. 2(9): p. 850-6.

UDI_Clinical Protocol_2010-07-14sfw_IRB copy.docx Page 50






Version 1.0 July 13, 2010

25.
26.
27.

28.

31.

32.
33.

34.
35.
36.

37.
38.
39.
40.
41.
42.

43.

44,

45,

46.

47.

Kalil, A.C., A sitent killer: cytomegalovirus infection in the nonimmunocompromised critically ill
patient. Crit Care Med, 2008. 36(12): p. 3261-4.

Kutza, A.S., et al., High incidence of active cytomegalovirus infection among septic patients. Clin
Infect Dis, 1998, 26(5): p. 1076-82.

Kelium, J.A., et al., Understanding the inflammatory cytokine response in pneumonia and sepsis:
results of the Genetic and Inflammatory Markers of Sepsis (GenIMS) Study. Arch Intern Med,
2007. 167(15); p. 1655-63.

Hamprecht, K., et al., The Lung as a Central Compartment of Active CMV Infection. Inflammation
Research, 2007. Supplement 2{Abstract A383): p. S242,

Stapleton, R.D., A Phase Il Randomized Double-Biind, Placebo-controlled Trial of Fish Oil on
Lung and Systemic Inflammation in Patients with Acute Lung Injury. Am J Respir Crit Care Med,
2009. 179: p. A2169.

Chiche, L., et al., Active cytomegalovirus infection is common in mechanically ventilated medical
intensive care unit patients. Crit Care Med, 2009. 37(6): p. 1850-7.

Cariquist, J.F., et al., Cytomegalovirus induction of interleukin-6 in lung fibroblasts occurs
independently of active infection and involves a G protein and the transcription factor, NF-
kappaB. J Infect Dis, 1999. 179(5): p. 1094-100.

Compton, T., et al., Human cylomegalovirus activates inflammatory cytokine responses via CD14
and Toll-like receptor 2. J Virol, 2003. 77(8): p. 4588-96.

Murayama, T., et al., Human cytomegalovirus induces interfeukin-8 production by a human
monocytic cell line, THP-1, through acting concurrently on AP-1- and NF-kappaB-binding sites of
the interleukin-8 gene. J Virol, 1997. 71(7): p. 5692-5,

Craigen, J.L., et al., Human cytomegalovirus infection up-regulates interleukin-8 gene expression
and stimulates neutrophil transendothelial migration. Immunology, 1997. 92(1): p. 138-45.
lwamoto, G.K. and S.A. Konicek, Cytomegalovirus immediate early genes upregulate interieukin-
6 gene expression. J Investig Med, 1997. 45(4): p. 175-82.

Tong, C.Y., et al., Association of tumour necrosis factor alpha and interfeukin 6 levels with
cytomegalovirus DNA detection and disease after renal transplantation. J Med Virol, 2001. 64(1):
p. 29-34,

Humar, A, el al,, Efevated serum cytokines are associated with cytomegalovirus infection and
disease in bone marrow transplant recipients. J Infect Dis, 1999. 179(2): p. 484-8.

Humbert, M., et al., In situ production of interleukin-6 within human lung allografts displaying
rejection or cytomegalovirus pneumonia. Transplantation, 1993. 56(3): p. 623-7.

Humbert, M., et al., Activation of macrophages and cytotoxic cells during cytomegalovirus
pneumonia complicating lung transplantations. Am Rev Respir Dis, 1992, 145(5): p. 1178-84,
Cook, C.H., et al., Intra-abdominal bacterial infection reactivates latent pulmonary
cytomegalovirus in immunocompetent mice. J Infect Dis, 2002. 185(10): p. 1395-400.

Cook, C.H., et al., Pulmonary cytomegalovirus reactivation causes pathology in
immunocompetent mice. Crit Care Med, 2006. 34(3): p. 842-9.

Papazian, L., et al., A contributive result of open-lung biopsy improves survival in acuie
respiratory distress syndrome patients. Crit Care Med, 2007. 35(3): p. 755-62.

Puius, Y.A. and D.R. Snydman, Prophylaxis and treatment of cytomegalovirus disease in
recipients of solid organ transplants: current approach and future challenges. Curr Opin Infect
Dis, 2007, 20(4): p. 419-24,

Kimberiin, D.W., et al., Effect of ganciclovir therapy on hearing in symptomatic congenital
cylomegalovirus disease involving the central nervous system: a randomized, controlled trial. J
Pediatr, 2003. 143(1): p. 16-25.

Wiltshire, H., et al., Pharmacokinetic profile of ganciclovir after its oral administration and from its
prodrug, valganciciovir, in solid organ transplant recipients. Clin Pharmacokinet, 2005. 44(5): p.
495-507.

Einsele, H., et al., Oral valganciclovir leads to higher exposure fo ganciclovir than intrevenous
ganciciovir in patients following aflogeneic stem cell transplantation. Blood, 2006. 107(7): p. 3002-
8.

Lim, Z.Y., et al., Results of a phase /Il British Society of Bone Marrow Transplantation study on
PCR-based pre-emptive therapy with valganciclovir or ganciclovir for active CMV infection

U01_Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 51






Version 1.0

July 13, 2010

48.

49.

50.

51.

52,

53.

55.

56.

57.

58.

59.

60.

61.

62.
63.

following alemtuzumab-based reduced intensity allogeneic stem cell transplantation. Leuk Res,
2009. 33(2): p. 244-9,

Kimberlin, D.W., et al., Pharmacokinetic and pharmacodynamic assessment of oral valganciciovir
in the treatment of symptomatic congenital cytomegalovirus disease. J Infect Dis, 2008. 197(6): p.
836-45.

Paya, C., el al., Efficacy and safety of valganciclovir vs. oral ganciclovir for prevention of
cytomegalovirus disease in solid organ transplant recipients. Am J Transplant, 2004. 4(4): p. 611-
20.

Asberg, A., et al., Oral valganciciovir is noninferior to intravenous ganciclovir for the treatment of
cytomegalovirus disease in solid organ transplant recipients. Am J Transplant, 2007. 7(9): p.
2106-13.

Preiksaitis, J.K., et al., Canadian society of transplantation consensus workshop on
cytomegalovirus management in solid organ transplantation final report. Am J Transplant, 2005,
5(2): p. 218-27.

Boeckh, M., et al., Cytomegalovirus in hematopoietic stem cell transplant recipients: Current
status, known challenges, and future strategies. Biol Blood Marrow Transplant, 2003. 9(9): p.
543-58.

Goodrich, J.M., et al., Early treatment with ganciclovir to prevent cytomegalovirus disease after
allogeneic bone marrow fransplantation. New Engiand Journal of Medicine, 1991. 325(23): p.
1601-7.

Goodrich, J.M., et al., Ganciclovir prophylaxis to prevent cytomegalovirus disease after allogeneic
marrow fransplant. Annals of Internal Medicine, 1993, 118(3): p. 173-8.

Reusser, P., et al., Randomized multicenter trial of foscarnet versus ganciclovir for preemptive
therapy of cytomegalovirus infection after allogeneic stem cell transplantation. Blood, 2002. 99(4):
p. 1159-64.

Gane, E., et al., Randomised trial of efficacy and safety of oral ganciclovir in the prevention of
cytomegalovirus disease in liver-transplant recipients. The Oral Ganciclovir International
Transplantation Study Group [corrected]. Lancet, 1997. 350(9093): p. 1729-33.

Winston, D.J., et al., Ganciclovir prophylaxis of cytomegalovirus infection and disease in
allogeneic bone marrow fransplant recipients. Resulls of a placebo-controlled, double-blind trial,
Annals of Internal Medicine, 1993. 118(3). p. 179-84.

Salzberger, B., et al., Foscarnet and ganciclovir combination therapy for CMV disease in HIV-
infected patients. Infection, 1994. 22(3): p. 197-200.

Boeckh, M., D. Myerson, and R.A. Bowden, Early detection and treatment of cytomegalovirus
infections in marrow transplant patients: methodological aspects and implications for therapeutic
interventions. Bone Marrow Transplantation, 1994. 14(Suppl 4): p. $66-70.

Boeckh, M., et al., Cytomegalovirus pp65 antigenemia-guided early treatment with ganciclovir
versus ganciclovir at engraftment after allogeneic marrow transplantation: a randomized double-
blind study. Blood, 1996. 88(10): p. 4063-71.

Boeckh, M., et al. Prevention of Late CMV Disease after HCT: A Randomized Double-Bfind
Multicenter Trial of Valganciclovir (VGCV) Prophylaxis versus PCR-Guided GCV-VGCV
Preemtive Therapy. in Annual Meeting of the American Society for Blood and Marrow
Transplantation. 2008. San Diego, CA.

Merigan, T.C., et al., A controlled trial of ganciclovir to prevent cytomegalovirus disease after
heart transplantation. N Engl J Med, 1992, 326(18): p. 1182-6.

Spector, S.A., et al., Oral ganciclovir for the prevention of cytomegalovirus disease in persons
with AIDS. Roche Cooperative Oral Ganciclovir Study Group. New England Journal of Medicine,
1996. 334(23): p. 1491-7.

von Muller, L., et al., Active cytomegalovirus infection in patients with septic shock. Emerg Infect
Dis, 20086. 12(10): p. 1517-22,

von Muller, L., et al., Cellular immunity and active human cytomegalovirus infection in patients
with septic shock. J Infect Dis, 2007. 196(9): p. 1288-95.

Calfee, C.S., et al., Trauma-associated lung injury differs clinically and biologically from acute
lung injury due to other clinical disorders. Crit Care Med, 2007. 35(10): p. 2243-50.

U01_Clinical Protocol_2010-07-14sjw_IRB copy.docx

Page 52






July 13, 2010

Version 1.0

67. Bucher, H.C., et al., Users' guides to the medical literature: XIX. Applying clinical trial results. A.
How (o use an article measuring the effect of an intervention on surrogate end points. Evidence-
Based Medicine Working Group. Jama, 1999. 282(8): p. 771-8.

68. Rubenfeld, G.D. and E. Abraham, When is a negative phase Il trial truly negative? Am J Respir
Crit Care Med, 2008. 178(6): p. 554-5.

69. Meduri, G.U., et al., Persistent elevation of inflammatory cytokines predicts a poor outcome in
ARDS. Plasma IL-1 beta and IL-6 levels are consistent and efficient predictors of outcome over
time. Chest, 1995. 107(4): p. 1062-73.

70. Mercat, A., et al., Positive end-expiratory pressure setting in adults with acute lung injury and
acute respiratory distrass syndrome: a randomized confrolled frial. Jama, 2008. 299(6): p. 646-
§5.

71. Willson, D.F., et al., Effect of exogenous surfactant (calfactant) in pediatric acute lung injury: a
randomized confrolled trial. Jama, 2005. 293(4): p. 470-6.

72. Ljungman, P., P. Griffiths, and C. Paya, Definitions of cytomegalovirus infection and disease in
transplant recipients. Clin Infect Dis, 2002. 34(8): p. 1094-7.

73. Brower, R.G., et al., Higher versus lower positive end-expiratory pressures in patients with the
acule respiratory distress syndrome. N Engl J Med, 2004. 351(4): p. 327-36.

74. Davidian, M., A.A. Tsiatis, and S. Leon, Semiparametric Estimation of Treatment Effect in a
Pretest-Postlest Study with Missing Data. Stal Sci, 2005. 20(3): p. 261-301.

75. Shepherd, B.E., Does Finasteride Affect the Severity of Prostate Cancer? A Causal Sensitivity
Analysis. Journal of the American Statistical Association, 2009, 484: p. 1392-1404.

76. DeMets, D.L. and K.K. Lan, Interim analysis: the alpha spending function approach. Stat Med,
1994. 13(13-14): p. 1341-52; discussion 1353-6.

E 7 Steinberg, K.P., et al., Safety of bronchoalveolar lavage in patients with adult respiraltory distress

syndrome. Am Rev Respir Dis, 1993. 148(3): p. 556-61.

U01_Clinical Protocol_2010-07-14sjw_IRB copy.docx Page 53






Version 1.0 July 13, 2010

16 INVESTIGATORS STATEMENT/PROTOCOL SIGNATURE PAGE

I have read and understood the contents of this protocol and all study documents, and agree to carry out
all of its terms in accordance with Good Clinical Practice.

I agree to permit frial related monitoring, audits, Institutional Review Board review and regulatory agency
inspection of study-related documents and procedures, and to provide for direct access to all study-related
source data and documents.

I agree that all the test article(s) supplied by Roche Pharmaceuticals will be used solely for the purpose of
conducting this study.

Signed:

Principal Investigator (Printed Name)

Principal Investigator (Signature) Date
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APPENDIX A: PROSPECTIVE PARTICIPATING SITES

SITE
Harborview Medical Center/University of Washington Medical Center

University of Vermont

University of Michigan

University of Colorado Health Sciences Center
University of Pittsburgh Medical Center
Sunnybrook Medical Centre, Toronto

Johns Hopkins Hospital

University of Minnesota

Duke University

University of Pennsylvania
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APPENDIX B: SCHEDULE OF LABORATORY PROCEDURES
Note: Patient receives 5 days of ganciclovir intravenously TWICE dalily, then, if able to tolerate oral

ly, up to 23 days of valganciclovir ONCE daily by mouth or up to 23 days

of ganciclovir ONCE daily intravenously (or matching placebo) in patients that are hospitalized: drug may be stopped in patients after day 14 if patients are discharged.
Visit | Screen” | 01" | 02 [ 03 [ 04 [ 05 [ 06 | 07 [ 08 [ 09 | 10° | 11 | 12 | Post
Day | 4to1 1 4 7 11 114 | 18 | 21 | 25 | 28 | 35 | 80 | 180 -
Week - 1 - 1 - 2 - 3 - 4 5 | 81 26 -
Window (+/-
days) 0 1 1 1 1 1 1 1 1 1 3| 14
Assay
location
Informed consent - X - - - - - - - - - - - - -
SBlood ot ;

Pregnan L 3 3
CMV Serology LS 3 - - - - - - - - - - - - -
Absolute neutrophil count L/S 3 - - - - - - - - - - - - -
Genomic analysis® S - 10 - - |10 | - - - - - - | - - -
Creatinine LS - 1 1 1 1 1 1 1 1 1 1 - - -
Cytokine S - 5 5 5 5 5 5 5 5 5 5 - - -
CMV PCR S - 5 5 5 5 5 5 5 5 5 5 - - -
CBC, widifferential, :
platelets Lis - 3 3 3 3 3 3 3 3 3 3 - - -
Estimated blood volume 9 24
ey P, 2 r(...ﬂdﬁmﬁm,w. r~ .'.s,, o 7

3
e

2L

X

Vital status

X

L, local test; S, test dene in Seattle, WA.

“ Screeni

4
a

study manual for collection and shipping defails.

.. Baseli

na {genetic polymorphisms,
All patient must have Day 21 & 2

ed for

ng can occur thru day 5 post patient admission to hospital for infection-related ALL

Assessments indicated for Visit 01 to be performed at baseline prior to administration of study drug.
A urine pregnancy test is also acceptable. A follow u
Can only be performed while intubated; not indicat

gene expression and proteomics); Day 11 (gene expression and proteomics)
8 visits. Day 35 visit will only occur in patients when drug is stopped before Day 25-28.

p pregnancy test will be performed at the time of hospital discharge.
patients who are not intubated at later time points. Baseline BAL may be dane + 1 day of randomization. See
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APPENDIX C: NCI COMMON TOXICITY CRITERIA (CTC)

A. The NCI CTC criteria will be used for Adverse Event reporting. The NCI CTC criteria

can be downloaded from the following WEB site:hitp://ctep.info.nih.gow/CTC3/ctc.htm

A hard copy of the NCI CTC can be found in the study reference manual.

B. For this study the CTC guideline categories have been assigned numbers as follows;
CATEGORY CODE

ALLERGY/IMMUNOLOGY 01

AUDITORY/HEARING sy
BLOOD/BONE MARROW 03
SCULAR (GENERAL) 05

GASTROINTEST!

HEMORRHAGE 11

RENAL/GENITOURINARY 21
SECONDA ALIGNANC!
VE FUNCTION
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APPENDIX D: BRONCHOSCOPIC ALVEOLAR LAVAGE

Bronchoscopic bronchoalveolar lavage (BAL) allows access to distal airway fluids without contamination from
upper airway secretions. It is a bedside procedure that is performed by physicians credentialed in the performance
of bronchoscopy. Enrolled subjects will undergo BAL unless one of the following exclusions is met:

)

Does not meet lavage safely criteria
o Pa0y/Fi0,<80 on Fi02 =100%.
© acute coronary ischemia (unstable angina, MI, heart failure)
o ongoing cardiac dysthythmias
o severe hypotension (SBP<90)
o Sustained elevated intracranial pressure (ICP>20)

2. Autending physician refused
3. Family denied consent
4, No laboratory personnel available
n ions:
1. Notify respiratory therapist
2, Coordinate timing with patient’s nurse
3. Coordinate with laboratory support to enable prompt processing of lavage fluid
4. Continue with administration of sedatives/analgesics as clinically indicated
1. Pre-oxygenate with 100% FiO, for 5-15 minutes
2. Place bronchoscopy swivel adapter on ETT
3. Ifclinically indicated, administer lidocaine (usual doses 10mg-60mg) into ETT 5-15 min pre-bronchoscopy
4. Sedate patient with narcotic, benzodiazepine, and/or propofol to provide sedation as clinically indicated;
may also use neuromuscular blockade if appropriate
Procedure
1. Continuous oximetry, cardiac monitoring; critical care nurse in attendance
2. Respiratory therapist present to optimize ventilatory management
*  Aim to maintain pre-procedure minute ventilation
¢ May need to increase set rate due to sedation or muscle relaxants
e Watch for pressure-limited volume loss due to presence of scope in ETT
e May need to increasc pressure limits
*  Monitor for evidence of significant increases in auto-PEEP
e Alert bronchoscopist to poor oxygenation or ventilation
3. Lubricate scope with silicone fluid
4, Avoid suctioning until wedged
5. Wedge scope in RML or lingula unless these areas are both purulent upon visual inspection. If they are
both purulent, lavaging any other segment/lobe is acceptable.
6. As above, avoid doing research bronchoscopy in a lobe with focal purulence
7. Lavage with five 30cc aliquots (total 150cc) of sterile saline
8. Use gentle, manual (not wall) suction after cach aliquot
9. Inspect airways if patient tolerating procedure
10. After removing scope, watch patient on current settings for 10 minutes

11.

* If oxygen saturation is stable, return to pre-BAL FiQ, over 20-60 min
¢  Return (o prior ventilator settings as sedation 4+~ muscle relaxation resolves
Pool all returned BAL sample
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APPENDIX E: LUNG PROTECTIVE VENTILATION PROTOCOL RECOMMENDATIONS

Ventilator Management

A modified, simplified version of the ARDS Network lung protective lower tidal volume strategy will be used in this trial.
This strategy, which was associated with low mortality rates in three previous ARDS Network trials (ARMA, ALVEOLY), and
FACTT), will ensure that study subjects receive the beneficial effects of lung protection while participating in this trial "',
ARDS Network personnel have substantial experienice in the application of this protocol from the three completed trials noted

above.

e

10.
1.

12,

13.

Highe
r

Note | I[NO, 30 .30 |30 | .30 .30 | .40 [ .40 | .50 | .50 | .50-.80 | .80 |.90 1.0 1.0

Leve

Any mode of ventilation capable of delivering the prescribed tidal volume (V- 6ml/kg predicted body weight, +/-
2ml/kg) may be used, provided the Vy target is monitored and adjusted appropriately. If airway pressure release
ventilation (APRV) is used, tidal volume is defined as the sum of the volume that results from the ventilator pressure-
release and an estimation of the average spontancous Vy.
Vi Goal: 6 ml/ kg predicted body weight.
Predicted body weight (PBW) is calculated from age, gender, and height (heel to crown) according to the following
equations:

a. Males: PBW (kg) = 50 + 2.3 [height (inches) — 60]

b. Females: PBW (kg) = 45.5 + 2.3 [height (inches) - 60]
Measure and record inspiratory plateau pressure (Pplat) according to ICU routine (at least every four hours and after
changes in Vg and PEEP recommended)
If Pplat > 30 cm H,0, reduce Vy to 5 ml / kg and then 1o 4 mt / kg PBW if necessary to decrease Pplat to <30 cm
H,0.
If Vy < 6 ml/kg PBW and Pplat < 25 cm H;0, raise Vy by 1 ml/ kg PBW to a maximum of 6 ml/kg.
If “severe dyspnea" (more than 3 double breaths per minute on volume-cycled ventilator or airway pressure remains al
or below PEEP level during inspiration), then raise V¢ to 7 or 8 mlkg PBW if Pplat remains below 30 ¢cm H;O. If
Pplat exceeds 30 cm H,0 with Vy of 7 or 8 ml’kg PBW, then revert to lower Vi and consider more sedation.
If pH < 7.15, Vy may be raised and Pplat limit suspended (not required).
Oxygenation target: 55 mm Hg < Pa0O, < 80 mm Hg or 88% < SpO; < 95%. When both PaO; and SpO; are available
simultancously, the PaO, criterion will take precedence.
Minimum PEEP = 5 cm H,O
Adjust FiO; or PEEP upward within 5 minutes if there are consistent measurements below the oxygenation target
range
Adjust F,0, or PEEP downward within 30 minutes if there are consistent measurements above the oxygenation target
range.
There are no requirements for maintaining a specific PEEP to F(O, ratio. The lower PEEP/higher F\0; table
represents a consensus approach developed by ARDS Network investigators in 1995, The higher PEEP/lower F,0,
table (ALVEOLI) yielded equivalent results in a randomized trial '** and would be acceptable and perhaps preferable
in patients who appear to respond with a substantial increase in arterial oxygenation in the transition from lower to

higher PEEP.

Lower PEEP/Higher F,0; Treatment Group

Fi0, 30 [ 40 40 (50 | .50 [.60 |70 |70 (70 | .80 | .90 |90 |90 |10
PEEP |5 5 8 8 10 |10 10 12 14 14 14 16 18 18-24

PEEP/Lower F,O, Study Group

PEEP |5 8 10 |12 |14 (14 |16 |16 | I8 20 22 122 22 24

Is of PEEP in these F/O,/ PEEP tables represent ievels set on the ventilator, not levels of total-PEEP, auto-PEEP, or
intrinsic-PEEP.

14. No specific rules for respiratory rate. It is recommended that the respiratory rate be inéreased in increments to a

maximum set rate of 35 if pH < 7.30.

15. No specific rules about 'E. 1t is recommended that duration of Inspiration be =duration of Expiration.
16. Bicarbonate is allowed (neither encouraged nor discouraged) if pH < 7.30.
17. Changes in more than one ventilator setting driven by measurements of PaO,, pH, and Pplat may be performed

simultancously, if nccessary.
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D.2. Weaning
Commencement of Weaning (applicable to patients ventilated invasively or non-invasively)

Patients will be assessed for the following weaning readiness criteria cach day between 0600 and 1000, If a paticnt procedure,
test, or other extenuating circumstance prevents assessment for these criteria between 0600 and 1000, then the assessment and

initiation of subsequent weaning procedures may be delayed for up to six hours.

At least 12 hours since enrollment in the trial

F]O; <0.40 and PEEP £ 8 cm H,0 or F]O) £0.50 and PEEP = 5 cm H20

Values of both PEEP and F|O; < values from previous day (comparing Reference Measurement values, section 6.3)
Not receiving neuromuscular blocking agents and without neuromuscular blockade

Patient exhibiting inspiratory efforts. 1f no efforts are evident at baseline, ventilator set rate will be decreased to
50% of baseline level for up to 5 minutes to detect inspiratory efforts.

Systolic arterial pressure = 90 mm Hg without vasopressor support (< 5 meg/kg/min dopamine or dobutamine will
not be considered a vasopressor)

TR

&

Spontaneous Breathing Trial Procedure and Assessment for Unassisted Breathing

If criteria 1-6 above are met, then initiate a trial of up to 120 minutes of spontaneous breathing with F,0, < 0.5 using any
of the following approaches:

1. Pressure support (PS) < 5 em H,0, PEEP < 5 cm H,0

2, CPAP<5cmH,0

3. T-piece

4. Tracheotosmy mask

The clinical team may decide to change mode during spontaneous breathing (PS = 5, CPAP, tracheostomy mask, or T-
piece) at any time during the spontaneous breathing trial.

Monitor for tolerance using the following:

SpO; 2 90% and / or Pa0, = 60 mm Hg

Mean spontaneous tidal volume = 4 mi/kg PBW (if measured)

Respiratory Rate < 35/ min

pH = 7.30 (if measured)

No respiratory distress (defined as 2 or more of the following):

Heart rate 2120% of the 0600 rate ( <5 min at > 120% may be tolerated)

N WA

a,
b. Marked use of accessory muscles
c. Abdominal paradox

d. Diaphoresis

e. Marked subjective dyspnea

If any of the goals a-¢ are not met, revert to previous ventilator settings or to PS greater than or equal to 10 cm H,O with
Positive End-expiratory Pressure and F,0, = previous settings and reassess for weaning the next moming. The patient will

be reassessed for weaning (Section E2) the following day.

Decision to remove ventilatory support:
If tolerance criteria for spontaneous breathing trial (a-e above) are met for at least 30 minutes, the clinical team may

decide to discontinue mechanical ventilation. However, the spontancous breathing trial can continue for up to120
minutes if tolerance remains in question,

D.3. Definition of Unassisted Breathing
1. Spontaneously breathing with face mask, nasal prong oxygen, or room air, OR
2. T-tube breathing, OR
3. Tracheostomy mask breathing, OR
4. CPAP <5 without PS or IMV assistance
5. Usec of CPAP or BIPAP solely for sleep apnea management

D.4, Definition of Extubation
1.  Removal of an oral or nasotracheal tube
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2. Ifapatient receives a tracheostomy, the time of extubation is defined as the time when the patient achieves unassisted
breathing as defined in section E.3
D.5. Completion of Ventilator Procedures

Patients will be considered to have completed the study ventilator procedures if any of the following conditions occur:

1. Death
2. Hospital discharge
3. Alive 28 days after enrollment

If a patient requires positive pressure ventilation after a period of unassisted breathing, the study ventilator procedures will
resume unless the patient was discharged from the hospital or > 28 days elapsed since enrollment,

D.6. Removal from the Ventilator Management Protocol
Patients may be removed from the 6 mi/kg PBW tidal volume ventilation requirement if they develop neurologic

conditions where hypercapnia would be contraindicated (e.g., intracranial bleeding, GCS < 8, cerebral edema, mass effect
[midline shift on CT scan], papilledema, intracranial pressure monitoring, fixed pupils).
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APPENDIX F: DATA AND SAFETY MONITORING PLAN

The purpose of this plan is to describe the oversight and monitoring of the study which is conducted to ensure the
safety of study participants and the integrity of data collected as part of the study.

Safety monitoring is carried out by the coordinating center Principal Investigator, site Principal Investigators, an
independent safety monitor and an independent Data Safety Monitoring Board.

1. Safety Monitoring
1.1. Monitoring for Safety by Study Sites

Investigators are responsible for monitoring the safety of patients who have entered this study. While hospitalized,
subjects will be assessed for adverse events by the research nurse/coordinator and principal investigator or
coinvestigator(s).

The investigator is responsible for appropriate medical care of patients during the study. The investigator remains
responsible to follow, through appropriate health care options, adverse events (AEs) that are serious, cause the
patient to discontinue before completing the study, or are ongoing at the time of study completion. The investigator
will maintain responsibility for forwarding SAEs to the coordinating site and their institutional review board.

1.2. Monitoring of Safety by an Independent Study Monitor

Study data and regulatory aspects at study sites will be monitored by a study monitor. The study monitor will:
1. Conduct a site initiation visit
2. Perform monitoring visits during the trial
3. Conduct a close-out visit (Note: in selected circumstances [e.g. if there is insufficient enrollment], a site
maybe closed out administratively without a visit).

Overall, we expect approximately 4 monitoring visits per site, including a start-up visit, one visit after
approximately 2-3 patients have been enrolled, one visit at approximately 50% of enrollment and one final close-
out visit.
Study monitoring will consist of:

1. Monitoring of the consent forms, inclusion/exclusion criteria, hematologic safety labs (i.e. neutrophil

counts, ?Iatclet counts), length-of-stay endpoints, ventilation data and SAEs (100%)

2. Every 5" patients will be monitored 100%.

3. Monitoring of the regulatory binder (at each visit)

4. Monitoring of the investigational drug pharmacy (each visit).

1.3. Organization and Interactions of Parties Involved in Data and Safety Monitoring

The diagram above illustrates the relationship between the study sites and the coordinating site as well as other
entities in this study. Communication with the DSMB will be primarily through the coordinating site in Seattle.
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1.4. Responsibilities of the DSMB

12,5

Data safety monitoring will be performed by the DSMB assembled by the coordinating site and in
consultation with NIH NHLBI. This protocol and all SAEs will be forwarded to the DSMB for review.
Details of the operating guidelines for the DSMB are summarized in the DSMB charter. Briefly, this
DSMB will assess the effects of the study drug during the trial and may give advice to the study team
leadership. The members of the committee are independent of the University of Washington, Fred
Hutchinson Cancer Research Center, Roche Pharmaceuticals, and clinical investigators participating in this
trial, and will not have any other involvement in the study, nor will they have any relation to study subjects.

Prior to beginning patient accrual, the DSMB will review the research protocol and identify any potential
problems with randomization and implementation of the protocol. At this early phase, the DSMB will also
review plans for data and safety monitoring to ensure that the frequency of monitoring is appropriate for the

ganciclovir intervention,

During patient accrual, all serious adverse events will be reported to the chairperson of the DSMB. The
DSMB may recommend any steps to ensure the safety of study subjects and the integrity of the trial,

The DSMB will be involved with the planned interim analysis, The interim monitoring guidelines that the
DSMB will follow will be described in the Statistical Analysis Plan. The DSMB minutes will summarize
the actions and deliberations of the DSMB and will be made available at the conclusion of the trial. At the
time of interim analyses, the DSMB will aid in identifying problems surrounding patient accrual and
randomization, data collection, and follow-up. At this time the DSMB will evaluate safety through a
comparison of adverse events across study arms.

The DSMB may recommend that specific groups be withdrawn from the study, if any subgroup manifests
serious or widespread side effects, or that the trial be terminated altogether. To guarantee the unrestricted
performance of its task, the DSMB may receive the individual study morbidity and mortality data from an

unblinded statistician.

Protection Against Risks

Study procedures (blood draw, throat swab, BAL) will be conducted in a clinical setting by medical staff trained to
perform the various procedures. Medical attention will be promptly provided to patients who experience adverse
events resulting from study procedures.

Safety labs will be monitored regularly for any adverse reactions to study drug. In order to address the black box
warning for ganciclovir, we have included an extended follow-up period of six months.

12.6
12.7
12.8

12.9

Protecting Confidentiality

Specimens will be coded with unique study identification numbers in order to protect patient
confidentiality, No identifying information of any kind may be released to persons or agencies
without specific written permission. At the coordinating center, multiple mechanisms have been
established to protect the confidentiality of specimens, medical records and data used in this
project. All personnel who work on this study have signed or will sign a pledge of confidentiality.
Access to the database is controlled through secure password protection, and passwords must be
changed at quarterly intervals. Access to the work site is controlled through passkeys and ID
badges. Individuals who are not employees must be escorted at all times by an employee, Study sites
will employ site-specific confidentiality measures, including electronic and physical barriers.

12.10 Adverse Events and Unanticipated Problems

Investigators will determine daily if any clinical adverse experiences occur during the period from enrollment
through study day 28 or hospital discharge, whichever occurs first. The investigator will evaluate any changes in
laboratory values and physical signs and will determine if the change is clinically important and different from what

Page 63






Version 1.0 July 13, 2010
is expected in the course of treatment of patients with ALL I clinically important and unexpected adverse
experiences occur, they will be recorded on the adverse event case report form.,

For this trial, a reportable adverse event is defined as:

3. Any clinically important untoward medical occurrence in a patient receiving study drug or
undergoing study procedures which is different from what is expected in the clinical course of a
patient with ALI or,

4. Any clinically important, untoward medical occurrence that is thought to be associated with the
study drug or procedures, regardless of the “expectedness” of the event for the course of a patient
with ALL

5. The following will be reported as adverse events:

12.11  ANC < 500/mm’ for a period > 7 days
12.12 Death in the presence of neutropenia (ANC< 500/mm’ for any duration)

Expected events for ALI are untoward clinical occurrences that are perceived by the investigator to occur with
reasonable frequency in the day to day care of patients with ALI treated in an intensive care unit with mechanical
ventilation. Examples of adverse events that are expected in the course of ALI include transient hypoxemia,
agitation, delirium, nosocomial infections, skin breakdown, and gastrointestinal bleeding. Such events, which are
often the focus of prevention efforts as part of usual ICU care, will not be considered reportable adverse events
unless the event is considered by the investigator to be associated with the study drug or procedures, or
unexpectedly severe or frequent for an individual patient with ALL. Examples of unexpectedly frequent adverse
events would be repeated episodes of unexplained hypoxemia. This would be in contrast to an isolated episode of
transient hypoxemia (e.g. Sp0, ~85%), related to positioning or suctioning. This latter event would not be
considered unexpected by nature, severity or frequency.

Serious Adverse Events

Investigators will report all events that are serious AND unexpected AND study-related, as defined in the
reporting guidelines found in the next section, to the FHCRC by fax or email within 24 hours (1 working day) of
becoming aware of event. The local Institutional Review Board must also be notified in a timely manner, according
to local IRB guidelines. The investigator will then submit a detailed written report to FIICRC no later than 5
calendar days after the investigator discovers the event.

The following will also be reported within 24 hours, even if not meeting expedited SAE reporting criteria:

1213 ANC < 500/mm’ for a period > 7 days
12.14 Death in the presence of neutropenia (ANC< 500/mm” for any duration)

FHCRC will report all serious, unexpected, and study-related adverse events to the DSMB by fax or email within 7
calendar days of being notified of the event. A written report will be sent to the DSMB within 15 calendar days,
and these reports will be sent to investigators for submission to their respective Institutional Review Boards. The
DSMB will also review all adverse events during scheduled interim analyses. FHCRC will distribute the written
summary of the DSMB’s periodic review of adverse events to investigators for submission to their respective
Institutional Review Boards in accordance with NIH guidelines.

FHCRC will also determine if the serious adverse event is unexpected for ganciclovir or valganciclovir.
Unexpected for ganciclovir/valganciclovir is defined as any event not listed in the Cytovene, Cymevene or Valcyte
package insert. If FHCRC determines that any serious and study-related adverse event is unexpected for a
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ganciclovir/valganciclovir, the FDA will be notified within 7 calendar days. Such events may also meet the
definition of Unanticipated Problems as described below.

Investigators must also report Unanticipated Problems, regardless of severity, associated with the study drug or
study procedures to FHCRC within 24 hours, and to site IRBs according to local guidlines. An unanticipated
problem is defined as follows:

Adverse Events—Reporting
All SAEs must be submitted to the Fred Hutchinson Cancer Research Center in a timely fashion to allow reporting
to the DSMB and other entities. The following timelines will be used:

Typc of Event Entity making repoxt Timeline for reporting
All events that are serious Sites report to FHCRC Within 24 hours (1 business day)
AND unexpected AND with detailed written report
related. within 5 calendar days
ANC < 500/mm’* for > 7 Sites to report to local IRBs | According to local IRB
days guidelines
Deaths in the presence of FHCRC to report to DSMB | Within 7 calendar days of initial
neutropenia chair receipt of information with
written report within 15 calendar
days
FHCRC to report NHLBI Within 15 days of initial receipt
and other sites of information. Sites will report
to their IRBs according to local
guidelines
FHCRC to Roche According to compay
requirements

Chair to determine if full Within 72 hours after Chair
DSMB meeting is necessary | receive information

All other reportable AEs Sites to report to FHCRC Via case report forms

FHCRC to report to IRB and | Annually
Roche

Deaths that are not serious, | Sites to report to local IRBs | According to local guidelines
unexpected and related or
that do not occur in the
presence of neutropenia FHCRC to report to Annually
coordinating center IRB and
Roche

Investigators must also report Unanticipated Problems, regardless of severity, associated with the study drug or
study procedures within 24 hours. An unanticipated problem is defined as follows:

Unanticipated Problem (UP): any incident, experience, or outcome that meets all of the following criteria:

o Unexpected, in terms of nature, severity, or frequency, given the research procedures that are described
in the protocol-related documents, such as the IRB-approved research protocol and informed consent
document; and the characteristics of the subject population being studied;

© Related or possibly related to participation in the research, in this guidance document, possibly related
means there is a reasonable possibility that the incident, experience, or outcome may have been caused
by the procedures involved in the research;
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o Suggests that the rescarch places subjects or others at a greater risk of harm (including physical,
psychological, economic, or social harm) than was previously known or recognized.
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APPENDIX G: GANCICLOVER PACKAGE INSERT

httg:llwww.gene,gom/gene/groductshn{grmggionlcﬂovenelggf[gi.mf
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APPENDIX H: VALGANCICLOVIR PACKAGE INSERT

htto:I/www.g_c_agg.ggmlgcne/groducts/igfggngtion/valcﬂe/ggf/gi.gdf
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